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THE SURVIVOR 


Volume 8 


PREPARE FOR THE WORST AND PROSPER 
BY Kurt Saxon 


Too many people think that preparing 
for the collapse is a fool's game and an 
expensive one. Many are justlied in thinking 
this way since survival hucksters are actively 
preying on those who are waking up to the 
uve state of civilization. 

The hucksters have put a price on 
survival, and a high one. According to them 
you must be comparatively wealthy, and 
Psychologically unfit to survive, being helpless 
and unable to do for yourself. Bul they will 
save you anyway, it you have the price. The 
greatest promoter of the survival of those 
hopelessly locked into the Establishment is 
the magazine, American Survival Guide. This 
is a publication whose main thrust is to cater to 
the fantasies of those who know things are 
gelling worse but look for some kind of bast 
case scenario wherein they can be safe. ASG 
is full of best case scenarios whereby one with 
talent, genius and education can manipulate 
what is loft of any system into a cozy niche for 
himself. And of course, every reader believes 
he has a full measure of that talent, genius 
and education. 

But first he must buy the “Survival” 
products which will keep him sate until the 
worst blows over. What that "worst" is, ASG 
seldom implies. The underlying message is 
that salvation comes through buying and that 
all inadequacies can be compensated for by 
cash 

{ seem to remember a color ad an the 
back of an issue of ASG, or it might have been 
in Mad Magazine. Anyway, it pictured a man 
and woman and two kids in a personal 
survival sheller. ‘They were surrounded by 
stocks of Mountain House Freeze Dried 
Foods, a generator and several guns, all 
epensive and most semi-automatic, a 
composite of ASG ads 

‘The unasked question posed by the ad 
was, why should these people survive? No 
one would want them dead, of course, but 
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what were their qualifications, when the ad 
showed them as unwilling to participate in the 
greatest adventure, the greatest opportunities 
lacing the best of our species. Those who 
would lock themselves away and do nothing 
while most of their fellows perish, and than 
expect to come out and share what others 
have rebuilt, are naive to tha point of insanity. 

But this has been the fantasy promoted 
by ASG and nearly every other self-styled 
survival publication. And the severity of the 
situation and the demands made upon those 
who survive ate not a matter of opinion. 

1 admit | was brought up in the old 
school that taught that one must live a good 
and purposeful life or burn. Others have been 
taught that they can live well, without struggle 
or purpose, and then be saved by $Grace. 

| sympathize with them but | can't 
encourage them. Nor can I tolerate the 
phonies who prey on their fantasies. 
Upbringing aside, logic proves me right. 
Consider; in 1850 the world's population 
finally reached one billion. Only 80 years 
later, in 1930, it doubled to two billion. Then, 
by 1975, it doubled again to four billion, In 
1967 it grew to five billion. Now, in 1995, It is 
5,7 billion. 

The industries supporting the world’s 
still growing population has caused global 
warming, the depletion of the ozone layer, 
deforestation, overwhelming pollution, etc. 
The unrestricted fertility of those born only to 
consume and pollute is a threat to all life on 
our planet. 

Still, most of those who are not as yet 
directly affected, tail to see the logical 
outcome. They seem to believe that all this 
amounts to is some possible economic 
imbalances and social upheavals, only 
temporary of course, But those who can't see 
that all this adds up to global catastrophe in 
our lifetime are simply unable to reason. 

ASG caters to this type. If ASG's editor, 
Jim Benson and | were living in Bible times, 
belore the Flood, | would be building an ark 
and Jim would be selling umbrellas. 
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The next few years will convince 
everyone that our species has out-bred the 
carrying capacity of our global environment 
and socioeconomic systems. Everyone will be 
affected and most will be threatened. 

It is too late and the threat is too serious 
to tolerate those who would minimize the 
dangers to our very species. We are too close 
to the point of no return to trust our fates to 
hucksters of commercial “survival” products. 

Your only chance to save yourself and 
your loved ones may be to learn the 
techniques for self-reliance practiced by your 
great-grandparents. If they were rural, or lived 
in a small town, you can be sure that they 
were little affected by any central government, 
especially if they didn't generate enough 
capitol to excite the tax man. 

During the Great Depression, my 
grandfather had a farm, a country store, a 
sawmill, a grain mill and a blacksmith shop. 
Most of his dealings were by barter. For those 
in the community, he would saw five logs and 
keep the lumber from one. He would grind 
tive bushels of grain and keep one-fifth of the 
flour. 

Once a month he would load the truck 
with raw produce, drive to Harrison and trade 
it for whatever he needed for the store. His 
neighbors took whatever they needed from the 
store and often paid in labor or produce. 
There was little money but everyone was well- 
ted, well-clothed and the best of friends. 

This kind of people will survive no 
matter what happens. They will survive 
because they can produce what their 
neighbors need. Not only will they fill a need 
in the community, but they will know how to 
raise and process most of their own food and 
barter the surplus. 

None of this is beyond you. Your 
Disneyland for dummies is about to go over 
the edge. Face it! Then choose a trade and 
learn it. The SURVIVORS have so many 
cottage industries requiring little or no capitol 
that any number are within your reach. 

Now back to the subject of preparing for 
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the worst and prospering. In light of the 
foregoing, and your own observations, you 
may feel the necessity to prepare for a future 
you dread. But look at it as an adventure or an 
‘opportunity or both. 

You have a couple of years to prepare 
and both make and save money at the same 
time. Just realize at the outset that nothing in 
your survival program should be expensive; in 
fact, part of the game is learning to do better 
with less. 

‘A subscriber recently called and told 
me of a friend who had been sold a year's 
supply of survival food. He had a wife and 
three children, one quite small. Thinking he 
had really gotten a bargain, the sucker 
shelled-out $12,000 for a year’s supply of 
“survival food” for a family of four. The crook 
then threw in a year's supply for the little one 
at no extra charge. My subscriber knew how 
to make his own survival food for his whole 
family for only a few hundred. 

The difference between the two is that 
the sucker was fleeced through his 
dependence. He also had something that 
would teach him nothing, give him no skills, 
and might not even be fit to eat when the time 
came. 

My subscriber, however, knows food, its 
basic preparation and its cheapness. He 
doesn't pay others three times its real price to 
process his family's food. He can eat better 
and save the difference to invest in what he 
needs to prepare for his family's future. 

For instance, 50 pounds of hard red 
winter wheat from your local feed and seed 
store costs only $7.00. Ground with the 
Corona Grain Mill, it translates to 100 pounds 
of the tastiest, most nutritious bread at only 
$.20 aloaf. The extra is for yeast, eggs, etc. 

The wheat can also be sprouted, dried 
and ground for a super food, plus any number 
of other clever, tasty and nutritious uses. You 
could almost live on it. 

Whole corn costs only $3.50 for 50 
pounds. When ground, that is only $.06 a 
pound, as opposed to $.28 a pound for 
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degerminated store corn or $.40 a pound for 
health food whole ground corn. Great for 
cornbread, cornmeal mush, corn pancakes, 
etc. 

Then there are soybeans at $.40 a 
pound when bought in bulk. Sprouted, that 
are six times their weight of delicious green 
vegetable for under $.10 a pound. They turn 
into Tofu for $.20 a pound as opposed to $1.50 
a pound in the store. 

SURVIVOR Vol. 1 has all this and more, 
whereby, with the purchase of a hundred 
pounds each of soy beans, wheat, corn, rye 
and other beans, etc. your can provide your 
family with all their staples. Plus, you're not 
limited to a vegetarian diet. It is just that this 
program will eliminate three-fourths of your 
food bill 

But say the above is just too much of a 
first step. You want to save money on food 
and you want to stock up. But you don't want 
to spend thousands or bother with all that 
peasant labor. Fine, but a pity, as your 
reluctance to learn decreases your chances. 
However, you can stock up on food for about 
half its present cost, rather than three times its 
cost, as is the case with “survival foods”. 

Make a list of everything your family 
eats for a week. Then buy 10 cases of every 
non-perishable. It's a fact that cans, jars and 
plastic containers of food have a shelf-life of 
from three to five years. Even so, you are 
going to rotate, so even if it is a whole year's 
supply, no matter how long before you're 
going to need that year’s supply, it will be 
relatively fresh. 

Say you go to a discount store like 
Sam's. You get about 30% off. Even if you 
buy by the case from your local supermarket 
you will get 5 to 10% off since they won't have 
to handle the contents. 

So you've got all this food, 10 cases 
each. Mark each batch of cases from 1 to 10. 
Start using case one. When you've finished it, 
buy another case and mark it 11 and start on 
case 2. You will find that by the time you are 
into case 3 or 4, prices will have risen. Even if 
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you have bought the food in bulk off the shelf, 
you will have saved money. Whether you buy 
grains, beans, etc., or cases of food or off the 
shelf by the basket, you will save money on 
what you'll have had to buy, no matter what. 

Your next consideration is to choose a 
trade or skill which will fit you to supply a 
need. This could be the most important 
decision of your life, as a person's profession 
is his guarantee of security. !f you have to 
depend on someone else for a livelihood, you 
will never have real peace of mind or a real 
life's purpose. 

There must be some skill you've 
fantasized about which would give you a good 
living and respect. The SURVIVORS have 
hundreds. Toy making, gunsmithing, 
greenhouse operation, auto repair, carpentry, 
etc. 


Choose a general area and take some 
night courses in shop, woodworking or 
whatever. This would keep you off the streets, 
wouldn't cost much, develop your talents, 
make friends and give you a lot of ego- 
satisfaction. 

Unless you are in a rural area, now is 
the time to relocate. Pick your spot and get a 
realty guide for that area. Rural homes on an 
acre or more are going lower in price all the 
time. Study the realty guide and decide how 
big a place you want and will be able to afford. 
Thousands do it every month. Why shouldn't 
you? 

When you have your house and 
ground, build a 20x30 foot greenhouse along 
its sunny side. Such a greenhouse will cost 
only $400 to $600, depending on whether you 
use roll plastic or corrugated fiberglass. Your 
savings on food alone will pay for the 
greenhouse. The kicker is, that even if you 
don't use it, it will pay for itself. It will keep the 
sun off that side of the house, keeping your 
home cool and saving on air conditioning bills. 
In winter it will make that side cozy warm and 
save on heating bills. 

For starters, you can grow house plants 
to sell to stores for Christmas, etc. Go to a 
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store and look at them. They are always in 
demand and most women love such work. A 
modest profit, pleasant part-time work and you 
have paid a lot of bills. When you know more 
about growing you can expand to vegetables 
to use and sell for a real profit. All this with 
little cash outlay and good returns both in the 
short and the long run. 

There are plenty of good books on 
greenhouses in your library. But first read 
“Greenhouse” beginning on page 271 in The 
SUAVIVOR Vol. 1. 

So far, as you have seen, preparing for 
the worst has not cost you more than you 
would have spent normally, and probably less. 
This is as it should be. So don't fall for any 
scare ads telling you to lay out a lot of money 
to survive. 

Survivalism is more an attitude than an 
expense. Most arguments against it are just a 
cop-out to hide one’s fear of challenge. It is so 
easy to go along with the system one is born 
into, even if that system is becoming 
repressive and even dangerous. It is hard for 
most people to leave the known and abandon 
the security they have depended on. 

But all our ancestors did, at one time or 
another. And consider the Vietnamese over 
here and the Cubans. They all made a 
greater change than | am suggesting. What 
do they have that you don't? 
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One thing they have is persistence. 
They decided to do something, they planned it 
and they did it. They persisted until a large 
percentage of them are successful. But a 
person who can't persist, mainly because he 
isn't mentally weaned, might just as well go 
down with the rest of the herd. That's best for 
the species, after all. 

Even so, as | have pointed out, the 
expense should be no consideration. And the 
rewards should more than compensate for any 
difficulties, even if a miraculous turnaround 
should take place. So the only question is, do 
you have the maturity and the character 
development to persist? 

Ray Kroc, the founder of McDonald's 
wrote: 

“Press on; nothing in the world 
can take the place of persistence. 

“Talent will not; nothing is more 
common than unsuccessful men with 

talent. 

“Genius will not; unrewarded 
genius is almost a proverb. 

“Education will not; the world is 
full of educated derelicts. 

“Persistence and determination 
alone are omnipotent.” 

Memorize this and apply it and you will 
survive. 
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Giant Repulsion Coil 


GIANT HOME WORKSHOP Xx core size 
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3 MAKES METAL FLOAT MYSTERIOUSLY IN THE AIR AND 


FRIES EGGS OR BOILS WATER WITHOUT EXTERNAL HEAT 


fact, the operator can hold his hand bel 
the coil and the kettle or frying pan. C 


ch layer so that the taps for lead No. 2 
and lead No, 3 may be made at the end of a 
or aluminum pans are best; iron vessels layer, Where the connections are made for 
be used, but there is a tendency for th ds No. 2 and 3, the joints should be sol- 
be pulled down to the coil dered and thoroughly ‘taped. 

‘These mystifying stunts are made po \ee the coll may sometimes be used on 
ble by ng the principle of in volts, it Is advisable to place a layer of 
‘The repulsion coil acts as the primary of board between each Inyer of wire 
transformer, and the metal plate, ent a possible short cireuit, Also, 
vessel serves as the secondary J No. 3 with a strip of tape, as 
high currents are induced, Fig. 1. When the coil Is wound, 

To build the repulsion coll, obtaln suMl- a vont of shellac or insulation varnish 
clent old transformer laminations (approxi er it with a layer of friction tape. 
mately 22 Ib.) to make a core 3° squ ble ring is shown in Fig. 2, Be- 
10" long. If transforn f its large current-carrying capacity 
not available, No, 24 ¢ pared to its weight, a ring made of 
may be substituted, but minum seems to give the best re- 
shellacked and allowed to dry before the sults. Hither copper or aluminum of a dif- 
core is assembled, Stack the core pleces into ferent thickness may be used, but the ring 
an even pile and bind them tightly with it be in one piecs 
three layers of friction tape. ject the ring into the air, it should 

Wrap  Inyer of thin cardboard around fi little above the center of the 
the core and proceed with the winding, ils may be accomplished by placing 
which consists of 400 turns (81 Ib.) of No. ring and tying: pieces of thread 
12 double cotton-covered wire, with taps 8, as shown in Fig. 3. An- 
brought out from the 200th and 200th tu ethod, iNlustrated in one of the photo 
‘The starting lead, with about 6” of wire graphs, ix to build a wood frame that fits 
protruding (marked No, 1 in Fig. 1) is se- over the coil and holds the ring in position, 
cured by tying string around the core. 1 If a box is placed over the coll, an alumi- 
actly 100 Luna of wire should be wound in num or copper plate (containing at least 1 

sq. ft. of metal) may be 
made to float above the box 
without any apparent cause. A 
Kettle of water will quickly 
come to a boil when placed on 
the box over the coil, Mash- 
light bulbs with their termi- 
nala connected to a few turns. 
of wire will light up brilliantly 
if brought near the box. 

In all experiments where ef- 
fects of repulsion are expected, 
like the projected ring and the 
floating plate, the metals used 
must be nonmagnetic such as 
aluminum or copper. When the 
ring is in place over the coil, & 
heavy current is induced in the 
ring as soon as the current is 
sent through the coil. Since the 
current flowing in the ring is 
opposite to that flowing in thé 
repulsion coil, it will set up a 
heavy magnetic field, which 
tends to foree the ring away 
from the coil. If the ring were 
fron or some other magnetic 
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substance, the magnetic pull of the iron 
core would hold it down, counteracting the 
effect of the induced eurre 

Having several leads, the coll 
used on elther 110- or 220-volt alternating 
current, When leads No, 1 and No. 4 are 
connected to the line, the current consump- 
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tion on 220 volts will be about 18 amperes, 
and on 110 volts, 9 amperes. Use these ter- 
minals when the current fs to be left on, as 
with the floating plate and water-heating ex- 
periment. Use terminals Nos. 1 and 2, and 
Nos. 1 and 3, only for short periods, as in 
performing the projected-ring experiment, 
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OU may bo one of the many who 
have become interested in soilless 
culture, but would like to try it on 
a very small scale at first. ‘The ap- 
paratus illustrated fills Just such m need. 
It is an adnptation of standard taboratory 
practice, using the drip method of Dr, John 
W. Shive, It can be used in a hothouse or 
outdoors through the summer, and not only 
me plant, but a whole battery of growing 
jars may be fed from a single supply bottle. 
In working the glass tubing, hold it about 
12” above a gas flame till the glass heats up, 
then lower it gradually into the direct flame. 
First a bend is made in one end, but allow 
enough room at the short end to hold on 
to it while the glass gets hot enough to bend. 
Cut off the short end so that it will eorre- 
spond with the drawing. To cut glass tub- 
ing, make a notch with a sharp file at the 
point desired and snap like a twig. Cut the 
long end to leave 6” of straight tubing. 


Gan 


Peeks 


Thy 


1941 


Hold the remaining plece of tubing at 
each end and heat the middie. When it 
begins to glow, pull ench end, and the center 
will draw down. Continue pulling until there 
is only a threadilke piece of glass joining 
the two halves, then separate with a quick 
jerk. Wave the two pleces about until they 
cool. Break or grind off the pointed end of 
one of the pieces until one drop of water & 
minute will drip out of It when it is fitted to 
the siphon ;ivce with the rubber hose, Prop 
the tube on rests as shown. 

Drill or puneh a drain hole in the center of 
the bottom of the crock. Put in about a 114” 
layer of pebbles or coarse river gravel and 
fil to within 1” of the top with washed river 
‘Moisten the sand and make a hole 
with the index finger in the center. Wash 
earth from the roots of the plantiet to be 
ised and set it Into the hole. Pack the sand 
gently around the stem. 

‘The’ following solution is a general-pur- 
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GIANT HOME WORKSHOP MANUAL 
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2 
—3¥ ar 


fdse one and will give average results with I 
tomatoes, squash, cucumbers, and most 

flowers: 3 teaspoons epsom salts; 1 teaspoon 
muriate of potash; 2 teaspoons superphos- 
phate; 1 teaspoon sodium nitrate, Use salts 
of the commercial grade sold for fertilizers 
{not chemically pure). Dissolve each 
thoroughly in @ separate pint of water end 
siphon off the clear sol:tioa, Pour the clear 
solution from all four into a 5-gal. bottle 

‘Now measure out 4 teaspoon manganese 
sulphate, % teaspoon zine sulphate, 1% tea- 
spoon, iron sulphate, and 1% teaspoon boric~ 
aclil powder. ‘Dissolve all four in a pint of 
water, Add 1 teaspoon of this solution to 
the first solution and fill up the bottle with 
enough water to make 5-gal. Keep this 
Bottle corked, 

Fill the 1-gal. bottle from the solution in 
the 5-gal. container, put in a cork lightly, 
invert, and set In the bottle rest, pulling out 
the cork just before the neck reaches the 
bowl One gallon will last about four week: 
When it has been sed up, wash out with 
fresh water both the gation bottle and the 
bowl, and refll the bottle. A cloth cover 
should he tied around the neck of the 1-gal 
bottle to keep insects and dirt out of the 
bowl. About every ten days, 1 gal. of fresh 
water should be passed through the crock 
to wash out any accumulation of salts, or 
the plant will not thrive, If the sand gets 
too dry, the plant may be sprinkled with 
water without any detrimental effects. 


(eaves: 


POPULAR SCIENCE MONTHLY June, 1935 
‘Cutter for Strawberry Runners 
CARDS AID IN PERSPECTIVE DRAWING rtopapaa ete 
RAFTSMEN, cattoonisis, il Strawberry plants send out runners, 
Soe eerste it Otareleny so teaiwee ns 


extent that they can- 
BARS not easily be culti- 
vated. This and other 
Feasons make it ne 
essary to keep the run 
ners cut short, and the 
drawing shows a taol 
wae Bee chat eliminates this 


cual perspective without loss of 
tine eae mat sek 
one usteted. ‘The ents vary in 

iuhs accotling to each indivi 
tals work, ‘Trach pape: 
The caving 8 then 


fon the eatd selected, and | ae Sanaa enle 
X cl breaking labor 0 

spective of each object determine the strawberry grower. 
by following t As shown’ in the 
‘The leave line Sketch, a thick wooden 
tisk is attached to the 

end of a wooden han- 


die. A piece of stovepipe is nailed to the 
disk and forms the culter, the edge of 
which may be filed to make it sharper. 
Tn use, the cutter is merely placed over 
the plant and pressure applied to. the 
landle, severing any runners longer than 
the radius of the hallow cylindrical cu 
ter— 


pending upon the arrangem 
figures in the desing, cat be easily 
scervained by shifting the tracing 

aking off 


Ble to coat 
speayine of 
Protects tke eards from damage 

‘The value of this idea is at 


wrong has becx tovgty -keteved cm tracing, 
Ca Taid on 2 card for aruing the perepectice 
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The equipment shown below will make the home mechanic independent of 
foundries for castings in the softer metals. Plans for a compact molding 
bench and two types of molding flasks appear on the following page. 


AR SCIENCE DECEMBER, 1938 


How the furnace is mode. 
Leff, Hing the ervcibie, 
which heats @ glowing red 
in less thon five minutes 


sting aluminum, brass, 
and various soft alloys in the small 


In the illustrations on this and the foll 
ing page. 

‘The molding bench (Fig. 1 on the next 
page) has a sand-box consisting o} 
waterproof plywood ends and a 
sheet of galvanized iron. ‘The plyw 
the so-called “super-hard” vari 
if no material of this type is 
loeally, solid wood ends faced 
zed iron on the Inside may be used. 

Flasks can be constructed either of wood 
or sections of large iron pipe (Fig. 2 
pins are set into the fron flask to insure 
alignment, while steel brackets serve this 


[the crucible tongs 
Left, the furnace 


Wf cover is made from 
fan eld brake drum 
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= 


| ana 


h pe 
3 phate of i in vs0; ond, 


© the chamber 


ormed by a slightly 
and the meiting 

¢ formed with the ald 

Hy tedious job. 1 is s 

nected with pipe by a Pasadena, Calif, 

Ty lined with fire Gay aver fire ‘shop enthusiast, has produced a 

FaGially, a cated number of clean-cut. castings, and is adapted 
Note that the flue from the blower comes to a large range of work. 


an espe 
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Simplest of all designs for a 


Boy S Auto 


POPULAR SCIENCE MONTHLY September, 
BY 
IHL STB 


Uavela 17 smiles a3 howe 


siniplest that will give sulisiact 


Ti is adapted to apy of the: soil 9 


Dy Vebelt, and ta start the maior 
pissenger simply gives a shove andl hog 


uot ttent wil he required 
steel asles are laid iu gro 
ndasles and secured with Je 
by cutting off the heads of 
ice bolts and bending a hook 


Wal boty 

allel! get} weil hoe These ae 

{allic, For by stopping the eriine it serves 
» brake. T 


center—in the front 
kingpoi and in (he rear 
hor bolts, 
ail view of the frant axl 
ed, In this connec 
A Uhat while two: " 
vo-by-three’s are. specilied 
tees Gf this material is considerably. Ieas 
whten J, but will be amply strong. 


nt 
is important: have the cables approach 
the 


ina fouracheel vehicle 
General dinyeasions 
fon this. pegs 


k, Ue le 
eaten famsea tusbocsis to bocp the 
cable taut at all times, 

Gin, drive pulley fs bolted to the hubs 


easily in limited spc 
at one side to balance the engine on the 
other, and this also allaws bier to make 


at inv the machin 
nade Hp wf 2 by 
rersber at 


a) 
acai 


ie te riako 
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of the left rear wheel 


1 freely on it 
hile most Small utility motors ave 
provided with an. igvition cut-out, the 
fwiler has constructed one in. corbin 
tion with & simple flywheel brake for 
treater convenience, This is ilustra cd in 
bone af the stall drawings apd consists of 
fa wooden bake shoe designed to be pushed 
fuainst the dvwheel by ries oF t 1 
Tever marked A in the liexe dr ‘The 
she slides along a wowlen guide smd is 
also slotted for a guide screw. A brass con 
tact strip is wited to the mgueta, and 
whew the brake lever is pulled back, the 

ass touches the engine base and ‘cuts 
fut ignition. ‘This tspe of brake and] eut 
fin easily be adapted to any design 
of motor. 


‘The tear wheel brake is also highly 
ficient and easily constructed. It con- 
fists of wood shors carried on a brake 
eam stnported under te chassis and op 


crated by a hand lever B through a sash 
coxd cable. A coil spring holds the 
forward when 


‘The fpwreel qusrd wan wot in pee ben 


rea the fywhee! 


TM fs males them too. 


te ‘consphiet 
one fe abel tot 
sled. He fact, 


idling sully 
hig, nde. cfawe to. hs 
Slike toboggan. 


cute out the iguition 


4-97 FRAME — 
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SF flel 
in 
Sin Rie 


}+-——23" rao 


Aiworsions, There views 


js treae, an the low eenter of 


Boy Mechanic, 1913 
To Photograph a Man in a Bottle 
Neither a huge botile nor a dwarfed 

ian is necessary for this process, as it 

is merely a trick of photograpily, and 
ing trick, at that 

1, photograph the person to be 

inclosed lin the bottle against are 

plain, background and 
position on the ground glass 

ure be just long etiong 
the figure distinctly. ‘Then place an 
empty bottle against a dark background 
anid focus 40 a8 to have the outlines of 
the bottle inclore those of the man 

Let this expastire be about, twice the 

Jength of the first, and the desired 

result is obtained. 


A Musical Windmill 
wheels out of tin. They 
must 
be larger than wheel B. heel A. 
fasten two pieces of wood, C, to cross 
the ‘center, and 
place a bell on the 
four _ ends, 
shown, The sinaller 
wheel ust 
be separated from 
the other with a 


round piece of 
wood or an old 
spool. Tie four 


plit rings to the smaller 
© blades on the wheels 
be bent opposite on one wheel 
from the others so as to make the 
wheels torn in. different directions, 
Whea tarning, the buttons will strike 
the bells and’'make them ring con- 
stantly. 
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Seven Ways to Build Comfortable Popuiar science Monthly 


D © G H O iB: S ES pee ore PES 


By HI SIBLEY 


OS appreciate comfort som 

Deeistttin to buld good bo 

gas leyted ave ute for nde 
cations 


makes an excel 
odically and burned. 


a 


on dtiow Hf 
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BIRD-HOUSE 
Building 


By Hi Sibley 


‘OPPOSITE SIOF IDENTICAL, 


ERTS ecoweco. 


_ ae Foe fomiby 


ate many novel suggestions 
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‘THE BEST SIZES TO. 
Flos of 


\ 


n 
Bee 


PARE RC 
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Alligator Toy Has Flexible Spine 


HIS amusing toy, the “twistum ‘gator,” is The ‘gator twists 

made of wood segments glued to a heavy — with lifelite vim 
canvas core or spine about 2° 6" long. 

‘After cutting the canvas, make two cal 
pieces for the head with coping saw or scroll 
saw and glue these opposite each other on 
the canvas. ‘Then sw, or have sawed, a strip 
4%" by %" by 5! or 6' with the saw table top 
tipped to an angle of about 15 deg., so that 
the two opposite edges of the strip are on an 
angle as shown, Cut another strip or two 
5%" by %" by 6’, also beveled on two opposite 
sides to a 15-deg. angle. 

With knife or saw, cut the end of one of 


jder 


the %” strips to a sharp edge, like the roof 
of a gabled house. Cut this end off 3” long, ‘ 
point the stick again, GIANT HOME WORKSHOP MANUAL 1941 


End repeat, Glue there 
pieces’ eppoaite. ench 
Pther’ lowe aguinst 
the head with the %" Wooden seq- 
face featened to the Wonder 509) 
spine, to the sides of a 

mThe remaiaing body telse’ of carver 


work Is a repetition 
of the process. The 
first six pairs are 
about 3” long, then 
taper off slowly and 
gradually a little 
more than 1/16" at 
a time until at the 
end of the tail they 
are only about 14” 
tall. For the first 
dozen segments use 
the %" strip; for the remainder, use 
the %” pleces. Near the tall, trim off 
the outside faces so as to get a 
gradual taper to the tall, The seg- 
ments for the Iast inch or 80 may be 
carved In a single piece. 

‘The lega are solid saw-toothed strips 
cut at an angle of 45 deg., and each 
is glued and nailed to two segments 
of the body. ‘The body is painted green. 
with red on the teeth, and the eyes 
are red beads 

‘Any kind of wood. will do for the 
‘gator although soft wood Is easter 


Layout for the spine ond how the wooden parts ore odded 


Thumb Tacks Converted into Pocket Chess Set 
3 P ‘A. TOcKET chess set can be made for a few 
cents from sixteen thumb Lacka with eream- 
Colored metal heads, sixteen thumb tacks 
with maroon-colored heads, anda card- 
Donrd box about 434” square and 3%” deep. 
‘The tacks are made into chessmen by serap- 
ing lines through the enamel on the heads 
to form the patterns. This can be done 
with an awl or large needle. ‘The top of the 
box is markell with ink to represent a chess- 
board, anda hole is punetured in the center 
or each square som thumb tack can be 
Groped in- 
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Harper's Monthly Magazine 


OUR CHARLEY. 


September 1858 


OUGHT to be a happy woman, 
Hoa ing Ino eee 
deightorhood, "By we T mean soy hestand 
tid mupself; Charley, ha father's bamesoko, 
‘ur dou oad Unt, Aged sored yeasay the Baby, 
{wo years old, whow eamo wanda in our Fam 
ily Bible as Mary, which becomes Mianie when 
spoken and Ellen O'Bties, cook and misid of 
Mt work. 

My husband fs In a very comfortable be 
revs, Inrge. enough to mopply oar moderate 
‘nn, and lenre soimething over, oven in these 
Tard tinea; poe not no larga ab to compel iva 
tormake save of himaalf to a Me 
foes to hie work at nino lock; th 
fine to read. the pape 
arith tha Chicony and breakfast ele 
comes home a: va; 00 Gab he can fot, dress, 
dno a¢ dx, and be ready for may etranpersea 
that wa tay have ado forthocrening. These, 
1 ake are ost tho right hours for a aebaned 
We ie not ai home enough ta be fx the wa 
and ls slwont jut Jong enoegh to be glad 
fee me when he returns. 

‘Our Ellen fea jewel. She can broil «steak, 
rathe caplial cole, sad. even’ boll m. pots 
WI a {ltde aaslateacs fm so sbe oes up 
ry hesband's linen in way that sation Nix 
Cilia tastes and. ever grumbleg at taking 
tare of baby oe looking afer Master Charley 
She mover fits inthe aven withthe buirher or 
fallkmea, of dawales a the Dutch Grocery on 
the comet, Sho is proof against the Dandisk- 
nents of itinerant peddlers and book agents 
‘Tha enoothost-tongued of all the tribe never 
yet mucoeeded in inducing ker to leave hie 
dione in the hall while he went to call 0 
“Tai ef the Hotse.” She has coxsina i 
plenty as what gem 
bn they only oii Her ab 
‘pal never undertake enreptiions forays upon 


the towcailly oF sugsichsin. If she makes 
ten for them, sho does it epealy and above 
bur as chong she baa a porfee right 1&0 
so—a8 indeed she has—for “ sevants™ are n= 
taxa beings ad have x Jost claim tothe grat 
fieation of kinlly foliage. Foremost amceg 
hee conains Is Patich Bray, wstrapping, oe 
looking beieklayer, tle nora 
the Savings’ Bak, and alot in Brocklye, epon 
whieh they wa, eis bain ie 
Tonk his appearance fa our Kitchen two eves- 
ings in tho week. ‘There is wo coneoalment oF 
subterfuge whea I happen to drop dawn,’ 
ako it a pint todo. Mr. Brady wishes me 
sooc-evening with the sir of a vans satixied 
‘vith inimselt and bis position —mhich a perfect. 
Ty right, for when tha Bronkiyn hoses he come 
‘ete, cer Ellen ist bo famaed ini ax Mra 
Fray, and I know that shall always be kind. 
Iy welcomed there. Twenty years hence, i all. 
ros well, I dare say Me. Brady wil bea richer 
fra Oat my hasband 
Baby is never sick, and rarely evisa, My 
huasbant never comes home tired out and creat; 
that roy mulliner's tills are ruining 
a curse at che mention 


tmian. Soi skoeld bo were ic not for Charley. 
“low that seven-years-old erchia manages £0 
scrapes, perpotrate each wa in- 

chief, and peek ep suck a varie 
ely of queer acquaintances, passes may comprs- 


Ihension. Loar not keep him indoors all day, 
jet [never let him go oat for a ran in the Ps 
Fade Grownd withéat fecling suro that he will 


come back escorted by a troop of ragzed, di 
followers, end minus sore article of drese 
lic has given or swapped aay. He has 
tural affnigy for shipwrocked sailors, old-clothes! 
men, and dog-sellers. If be could lead about 
‘a1 organ-grinder's monkey he would be per- 
Tre ie ready to strike up a friend 
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URY LIFE 


wh say urchin eho has an unas fen 
pate aed ragged nether garments 
Tonkin om the siedow aot aweck 460, 
sev im ha fthor now hat ead Bs cnt 
{i is band, in deap eoneltaon with a Ditch 
eddie "Phe fafa Ellen rurhad owt ee 
Io'preven the conremtannon of the bares. 
‘Urbs denecnting tothe srs {fond 
Nat traded aa vinegars two ale forks, 
Nivea and ove of bby frock fr (vo razor 
A tnnch ofelnamon cigars ex ks of candy, 
1 ploce of colorod soap, nao dorn sel pons 
‘The Detchman could not speak a word of a- 
at was negotiating by sgn or the pu 
of my husbands eat and ha He hd 
fred jus if, plan cast of Ets See 
fel Gonoal Jackson, ad the Babes in tho 
Wood, tree packages of Tosongoe, a paper of 
fas, two dozen, perl buttong and woodon 
Gaaving dak, Charley wes mandingo stout 
Ip fora Jewr-harp «crying baby, eid a boul 
of Golngns, in addin, when de. opporta 
trrral ellen pat ast tlhe buanen, 
The very nets day Sasi Charley cme rahe 
ing 
“Mfamna;* be aa nay Xsan with 
Foyt 
T zaosentdy hongh Thad ob the remot 
sen wha revning wilh Foy reas 
‘Thats allowe!" shouted Matier Chsle. 
“Took ot fro bl ine when the bel ing! 
Nig cue rash! Jtnalong-Jony 
io won nay ttre Hasidrecver myyelt 
fiom meyeseelshiment. Who ean the cil 
Have picked up aah pat 


Half an hour later, hearing a preat noise be 
fore the door, T looked out. ‘There was out 
Charloy at the head of a rquad of a donen rap 
god urching, ‘They bad rigged an old exndlo- 
box upon whools, with something that locked 
Hike the brouka ‘of a fixe-engine on the top. 
Charley, his long ewils Bying in the wind, was 
making a most ‘unearthly tooling upon a tha 
horn, Pasteboard badges etack In choir caps. 


Having dutifully honored theic eapeni’sfam- 
fly by a solete, tho javenile firemen dashed 
‘around the corner before I could sumrnon Mas 
tar Charley. 
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I an hou my hopefal son rands his appoar- 
ance, bur sadly changed. ILis long curls had 
‘beew clipped off close to his head, giving him a 
‘most hang-dog, villainous aspect 

"said I, “what havo you boon 


sat, rogelar fghtia 
fashion, Just like Jak 


Like Jake's! Who is Jaks! 
‘real nie litte boy. 


gars. She gave me two sticks 
of eandy and a cigar for my handkorckiof; and 
Take gave me such a pretty dog for my ep 

now knife, and six cents, Ho's auch « 
‘dog, and hia name's Growler, TIl go wud fetch 


ley bolted from the room, en son 
curaed logging in « halfstarved, mangy men. 
ire, abnoat ws bg x8 hie. 

“Aimee beauty, mamma? Jake ways ho 
can kil rats ead'worty eats bonus. Sagat 
is aleyp in my bed? He barks wo gullows” 

"Ger, an to his unin, se pa erie 
ow and snapped viciously at Ms new masta, 
Charley dropped th brute who davted under 
tho tly and Tay ther, bate sefaning 
Speslete® port eyeny dary! 
inidable et of teeth when any one approached 

Charley bogan to 2 q roe oo, 
nad pdt low ll ts esrma 

“Lemme call Jako, Hs eateh him" he 
whimpered and vothing ox, Be ton returned 
Tih hin nigo rend, whove original style of 
Coiar had wo captivate him, 

‘Ae a 
the course of wh 
{ah pundry artes of erockery aml cont sad 
hvgo amvng the books and papery Jake tu 
‘god wo secre the c 

"hore, Jake, yo aay havo hen. I quo 
T don't want htm” sobbed Chatly 

"Gimme. shifty for ketchin® on him," 
whined 


ling was produced, and Master Jako 
epartsd with his prizo, to the great reli of 
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Holding Ax Heads in Place 
Popular Mechanics, 1925 
It is not always possible to tell when 
an ax head is fastened securely enoug! 
it the possibility of accident 
especially when 
tising 8 heavy ax 
in winter; but by 
using the simple 
facthod shown in 
the drawing, the 
ax may be mage 
perinanentiy sale, 
‘Ar pin is made of 
sheet iron 
to the pattern 
shown, and after 
tire head has been 
wedged in 
the pin is 
in until the shoul- 
der bears against 
the head. A'serew 
0 the handle. throngh 
e hole in the pin; this will keep the 
ead irom fying off, even if the wedges 
loosen and drop out. 
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BACKYARD RANGER COURSE 


‘This simple. and Inexpensive ob- 
slacle course will do much to train, 
young Americans In modern Com: 


‘SPIKES DRIVEN 


PINTO TREE USE RANDOM 


BOARDS WITH 
A 2x4" TOP 
RAIL NAILED 
SECURELY 


HEAVY IRON RING 


7 VEN 
WIRED TOA STATO, On 4 


INTO, GROUND ANA 


niece 0 j 
Hc! \ 
Mechanix Iiustrated ah, 
June, 1943 ee A 2 
_—a ee : 
Fo - (oa 
ntl anos ane vam 


— See 
a> FRENCH CHALK’ 
ge lee 


—— 
Mer <I 
\ nee 


OM STICK 


AIG.3. 


UPRIGHTS SUNK INTO 
NOTCHED To GROUND - SLANTING BRACES 
TAKE LADOER PEGGED TO PREVENT SLIDING 


THE SURVIVOR VOL. 8 THE SURVIVOR VOL. 8 


CLEATS AND 
QRACES ON EACH 
SIDE OF Loss. 


Logs SECURELY FASTENED 
TO STRONG SAMI-HORSES 
"70 PREVENT ROLLING 


wou mores 

eae ti 

Rozks ONDER 2 
‘GROUND Sf 


‘OF. PAPER OR WOODEN 
DOXES fy 


FASTEN 
‘SecuRcLY 


Sewer pire on 
ra CONCRETE WATER MAIN 


UIUS easily built equipment will pro- 
vide the basis for @ modern and 
healthful trnining program for future 
Commandos, Ideal for the camp or 


school, the various units are simple in 
construction, and carefully desianed to 
develop the in physical skill with 


fa maximum in safety, 

‘The start of this “Ranger Course” 
consists of x cable or greased rope drawn 
semi-taut between two trees. The start- 
ing end is slightly higher than the other, 
so that the trainees will be able to slide 


along It The spikes up the sides of the sliding speed be too high for safety. 

trees or posts should be driven exher on From the cable obstacle, the junior trainees, 
the sides of the trees or on the back, away head for the 5-ft. plank fence. Note that the 
from the cable. This keeps them out of the top of this fence Is carefully rounded to pre 
way of the participants, and eliminates all vent possible scratches to the hands of the 
chance of catching clothes on spike heads participants, Since the entire Ranger 


Do not incline this cable steeply, lest the Course should be made n competitive game 
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‘on a time basis, it must be remembered that 
enthuslasm will take the participants along 
it at considerable speed, and so all precautions 
are taken In building it, in order to prevent 
mishaps. 

When the plank fence (Fig. 2) has been 
scaled, the youngsters must traverse the 
sarbed is not really barbed, but 
merely straight galvanized wire or even cord, 
with small bits of yarn tied to it at Intervals. 
‘The yarn is dusted with French chalk or other 
powder of similar nature, so that the partici 
pants will know, when the course is com- 
pleted, if they have come in contact with the 
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a large concrete pipe. The youthful trainees 
must crawl through this in order to reach the 
series of boxes shown in Fig. 6. : 

The boxes (Fig. 6) are.designed to develop 
co-ordination of the leg muscles to the nth 
degree. These boxes are built up of wood, 
and should be rounded on the top to keep the 
ess sure-footed of the contestants from 
skinning their shins. 

‘The log bridge shown in Fig. 7, Is the next 
stage in the course. Its purpose is that of im- 
proving the conlestant's sense of balance, and 
to permit him to exercise it fully. 

Next come the 
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“barbs.” This obstacle is illustrated at Fig. 3. 

‘The next step in the course Is the ladder 
bridge, which must be traversed as illustrated 
(Fig. 4). The Iddder is supported above the 
ground by a number of uprights, as shown, 
‘The helght of the Indder should be gauged 
In construction of the unit, so that the 
youngster's feet will be only » short distance 
bove the ground. It is important that the 
feet clear the ground completely, but that 
no appreciable drop be necessary in the event 
of failure of the participant to successfully 
negotiate the "hnzard 

Fig. 6, the next step along the way, fs simply 


Indders (Fig. 8). The participants climb up one 
side, down the other—first on one ladder, then 
on the other, After the ladder work, they must 
run around the obstacle and slide under the rope 
square in the center (at the bottom). 

‘A path from this point leads to the final stage of 
the training game, the rope swing. The contestant 
must swing clear over the soft earth hollow while 
holding to the rope with his hands, The first one 
to accomplish alll these training feats is the winner. 
(See Fig. 9.) 


You shape, bake, paint baker’s clay 
sree Acid, and Atkall-Put a lump of 
908 enti’ nfa“n gina, of winogary and tho 
sok MUR a atte ation, ths 

Selly thevshali which fh contin 

iia and Salkalt when in con 


Bokvr's clay, an inedible dough, is a mate- 
ial used in the very old art of ona. 


ae ati cq, oer. or plate, Thi wl prevent their 


try to'donble the dongh recipe, and mc agra 
Ri daieienaai bres ine 
Campher,Teee-—Ditgslve. camshor fn 


ments with water colors or pos 
ar varnish, 


ts 
Imat the othi 


rand sprayed with cle MS Witte 


it makes Christmas on 
great charm, 

"To make the elay, combine 4 eups of un- 
sifted flour, 1 cup of salt, and 1% cups 
fof water in a bowl, Mix well to form a 
stiff dough (adel more water if necessary), 
then remove to a board and knead for 


about 5 minutes 
Use a rolling pin to roll the dough out to Ea 
Ycinch thickness (don’t make the orns- 
rents too thin), then eut the shapes with 
ft knife or cooky cutter, Lift eack one to 
‘8 cooky sheet and decorate with little 
alls oF ropes of dough oF w nly 
kitchen tool to create textu e 


Man ae tae or vere, bea be made by mixing 8 7 of rubbing 


Finally, make a hole with a pencil point alcohol or 100 proof grain alcohol with, 
at the top of the omament for a hanger. 1/2 teaspoon ginger, 1/2 teaspoon 
Bake the omaments in a preheated! 350° ‘ allspice and a dozen cloves. Pour into 
oven for about 1 hour or until hard—use ajar with a screw-on-top, shake twice 
fa tester to be sure they are done—then daily for about three weeks. Filter 
remove from the oven and transfer to a 2 through a cloth and mix with some 
Tack to cool, To finish, paint the orna- Cut shepe from dough, decorate, bake water. 


Cologne and aflershave can 
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ee 


Bae ANS 


CO tar 


- COUNT a snail micror and to 
Simple — NA Nainay Witte tee ae show 

nnd suech Tn sieiocs ere the lve 
Leveling ie ine miter the center of Ws skve!™ postion 


‘Then Took past the ents 
the 


ontal Hine of 


Dene Hie. Saxon, 


Nelow I ¢ 
The coWle beside them 19 a9 follova: 


N= herbal products (non-medicina1) 


P.O. Box 6713 1 
Box 83-C 
don Nursery 1190 8. Pactfic Albany 


apolia 18 53406 $1.00 
OR 97544 $1.00 5, 
or 97321 teee 5,2 
evn Of A657 $1.00 $, PD 
roy NY O7H65 $2.00 D,P 
fenntasonce Acféa 4450 Valentine Roo Uitmore Lake MI 48189 §2.00 §, PD 
Healoveveet lerh Faen 7290 Hount Holly Road Shcevsbury Vr 05738 $1.00 §, D 
Country House Herbal Muesery 11780 W. lafesan Road Orfordy ite MI $3576 $1.00 i, 0 
Tox 299 Norway 1A 52318 
Starvest Botanteals,-Ine 11253 Trade Center Drive Rancho Cotdova CA 95742 0, i 
Ainndant Ufe Seed Foundation P. 0. Box 722 Fort Tomsemd UA 98968 §2.00 _S 
Girard ave Mhiledelphta Fh 19123 $1 
st 
1 48063. 


sakes Hee Company, 


Goodwin Creek Garde 


WiLL iome 


Ntehole Gi 
Lilly of the Valley Heeb Farm 3969 Pox Avenue ti 


Well Sweep Herb Porm 317 Ht. Bethel Rood Port 1 


Frontier Coop Herbs P. 0 $2.00 D, 


Nawssman's Pharmacy 534-536 W. 
renhouses 55 North Street Danielson CT 06329 $3.00 


Lonee's 

ors Colleen Dodt 3618 8. Emons Ave Rochester Hills 

P.0, Box 1330 Flowery Branch GA 30542 $2.00 _S. 

Clenont Herb Farm Rt 6 Box 390 Rogers AR 72756 50 S, P 

Herb Gathering 5742 Kenwood Kansas City WO 64110 50S 

dents Rt 1 Box 80 Gore OK 74435 $1.00 8, F, H 

49038 free P, S, Hl, 
$1.00 sp 


Hevbat Ende 


Flowery Branch 


Sequoyah 


hhekeown'a leche 6095 Harrison Rd Colom 


Voodlaners 1128 Colleton Ave Aiken SC 29801 


OMIER: Essentials ‘n Such 3999 N. Chestnut Ave Ste 368 Fresno CA 93726 


olls Ids, and other accessozies. 


(lie ieee 
expal 


Opintc 


Hotties, tine, sprayers, bags, 


Hope this 19 of help, si 


werely, 


Sema Brothers 1795 Wit oulainy 0% Y00 
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Boy Mechanic 1913 


Easy Experiments with Electric-Light 
Cire 
An electric light circuit will be found 
much less expensive than batteries for 
performing electrical experiments, The 
sketch shows how a small arc light and 
motor may be connected to the light 
socket, A. The light is removed and 
1 plug with wire connections is put in 
its place. One wire runs to the switch, 
B, and. the other connects with the 
water theostat, which is used for re- 
ducing the current, 


“Are-Light Motor and Water Rievtat 


A tin can, C, is filled nearly to the 
top with salt water, and a metal rod, 
Dy is passed through a piece of wood 
fastened at the top of the can. When 
the metal rod is lowered the current in- 
creases, and as it is withdrawn the cur- 
rent grows weaker. In this way the 
desired amount of current can be ob- 
tained. 

By connecting the motor, E, and the 
arc light, F, as shown, either one may 
be operated by turning switch B to the 
corresponding point. ‘The are light is, 
‘easily made by fastening two electricx 
Tight carbons in a wooden, frame like 
that shown. To start the light, turn the 
current on strong and bring the points 
of the carbons together; then separate 
Slightly by twisting the upper carbon 
and at the same time drawing it 
through the hole, 
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SeNsur Novesmer 1968 


Children (andl adults, too) can hardly resist making things with th 
other desiy 


Fn AL eaiitiga bana tae 
Pre-Christmmas cooperation . . . 


father makes, son assembles 


‘These delightful, inexpensive toys are 
ny: of pieces 


plywood, They're excellent rain. 


in form and design for youn 


simply push the pieees together to 
form whatever shapes they have in mind 
"The toys consist of bodies mute 

wicking three pieces of U 
gether as shown on 
piicces that slip into 
Fhases to hold the result 


al. F-foot length of 2 by 3 


umber for the bases, Cut a -ine 
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A band sow, jigsain, saber sae, hand seroll 
saie, even tingnips will cut this thin ply 
wood. Save scraps for smaller picees 


Eoch body (or hewd) is a sandurich of thrve 
picecs assembled with white glue, The 
small centerpivee provides the slot uceded 


To assemble the toys, you simply push 


legs, antlers, wheels, smokes 
achatever into the slots in the body pieces 
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helps the pieces stick together. 
you could paint the pieces in dif 


nt 
colors to make them more attractive to 
the very soung (ise non-tox 


stain th 
sand then 


3285 


n Tight 
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some single or body: pieves are a loose fit, 
just give them a second coat later to 
1 fil together more snugly, 


SOLUTION MAKES GLASS 
EASIER TO WORK 


GEASS may relly be fied, bore o even 
“awed with a fine-tooth hack saw if the 
following solution i mixed for use as a 
ting Mid: 2 02, pulverized camphor, 6 d 
sulphur ether, and enough oil of turpentine 
{o-fil a 6-02, bottle 

“To bore holes, fist drill and ream 2 hole of 
the desired size in a flat piece of ber, and 
fasten the fiber to the glass by means of se 
ing wax with the hole over the correct 
A'short length of brass tubing of the proper 
Sire for a runing fin the fiber is provided 
with @ shank {oft the chuck of the dill 
press, An opening is maile in one side of the 
ube a litle above its lower end, as shown. 
Tf the bottom of the tube is notched, thick 
ilass ean be eut more easily 

Diace the glass on the table with the jig at- 
{ached and with a piece of thin wood or ear 
oard beneath, About a spoonful of ordinary 
sllicon-carbide abrasive powder is then 
poured into the opening in the side of the tube 
fafter the tube has heen lowered to the top of 
the Aber, Start the press slowly and pour 


Gtass-boring tool with opening through which 


ioasive ‘and tres injected 


“Bu 


some of the special sol 
hole as the boring bexins. In 
short time, the hole will be ground throug 
When the’ tube i removed, blank of 
lass will be found inside, and the opening 
the tube enables it to be pushed out {rom 
above. Disks of any size may be made in this 
‘way for microscope work, lenses, and the like. 

Large show windows that are cracked are 
sometimes temporarily repaired by drilling a 
hole in the lass and applying washers or a 
brace behind the fracture. To drill such a 
hole, use the ‘cutting tube in a small breast 
drill Fill the tube about one-third full of the 
Solution and abrasive material, and cover the 
‘opening with tape. 

Tn model work it is sometime desirable (0 
fit irregular places. with glass, and this: ma 
beveuily accomplished by wetting a file with 
the solution —a bastard file for thick glass and 
‘8 mill Mle or similar cut for thin. "To saw 
lass, place a thin board on each side of the 
piece to be cut and use a slow stroke, keeping 
the fine teeth of the blade wet with the solu- 
ios 


Dott houses and farmyards are old favorites, 
Dothere it something new-—a toy playeround 


Mixrarere toys, such as the realistic 
little playground illustrated above, have a 
strong appeal for the younger children 
particularly if they can shift around the 
Xarlous objects to suit thems 
really play: with ther. 

‘The playground apparatus, table, bench, 
stools. weather vane, and. sand-bos can 
the made easily: from scraps of cardboard 
Jollypop. sticks or similar round sticks 
and a few thin, flat sticks of the type 
Used as handles for various ice-cold con 
fections sold to. children. A supply of 
these. a little glue. some string. and a 
piece of 2 bys ft. fiber wall board for 
the base are the only materials required: 
and for tools it is sufficient to have a 
razor blade, pocketknife. small hand drill 
Fuler, and pencil, Paint the apparatus with, 
quick drying enamel or other glossy’ fin- 
ish—D. W. C. 


PLAYGROUND IN MINIATURE 


ee fh 


ino Roost 


Plan view giving a suggested layout of the 
Flaypround® and drawings of the equipment 


HOW TO CUT 
SAFETY GLASS 


POPULAR SCIENCE MONTHLY SHOP DATA 
1943 


Steps in cutting safety glass lke that used 
ont atomebtien sre he aloes 

Lay the last on a table with the 
fscpted Jine on top and directly abore the 
tabisiedge! 

3 Place one hand on, cach side of the 
Feith te Mind tad ac of the ote 


Ranging pait mult eee gr hear the flags 
rae Mio tne eu “Se Soltek ect ne 
Section with a boar ana’ two lamp ang 


“thang portion with both 


inser cP Plast Se dhe'second’ side 
Galt he pnsucicer at td Genter ic it 
foal pio, reek dora tar 
plastic sect with's thin razor biade, 
ito. “chicken ire” gles. amply core 
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Fe d SCROLL SA 


sturily serall saw, 
rely of woos 
ash-type Hubs ad 
Justable blade tension and other 
Tealures as shown above 


POPULAR MECHANICS —APRit, 1943 
By Wayne C. Leckey 
PARTI 


CARCITY of metal need not keep you 

from having a scroll saw, as this one is 
made mostly of wood. Aside from the bolts 
‘and bushings required, the few other pieces 
‘of metal needed can be salvaged, in most 
teases, from odds and ends found in the 
junk'box. If plywood is not available in 
‘your particular locality, you ean resort to 
‘solid stock by gluing up panels of sufficient 
width, ‘The erankshaft mechanism of the 
drive head operates in a bath of oil and 
is sealed ins ry T-qt. paint ean 
of the type ‘press-fit lid. Fig. 4 
tulll give you an idea of how it works. A 
crankshaft, entering the side of the can, 
‘engages a har, which slides back and forth 
in a channel elamped tom vertical shaft. 
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‘This produces # smooth reciprocating mo- 
tion of the shaft, much like a piston, the 
stroke being 1 in, Oil in the bottom of the 
an is splashed by the crankshaft to keep 
the mechanism well lubricated. 
‘The complete drive unit is shown in 
Fig. 1, partly cutaway so that you can get 
a better idea of its assembly. Bronze spin 
le bushings (Ford model-T type) are us 
‘sleeves for the vertical shaft and also as 
Ja bearing for the erank~ 
shalt, Fig. 3 shows how 
the channel is clamped to 
fattened places on the shaft, and how the lower 
bushing i= mounted in a flat-iron bracket. Note 
from Fig. 4 that the bolts in the latter fasten both 
jt and the can to the wooden base, You ean work 
[the channel to shape by hand using a hacksaw, 
[chisel and file, or you can have the channel and 
ferankshalt made, ‘Thick felt washers prevent lel 
fage of oil at points where the two shafts pass 
through the can, ‘The oil level, of course, should 
be kept below the hole in the side of the can, as 
shown in Fig. 4 
Tis important that the block holding the eran 
shaft bearing be rigid. Fig.2 shows a way of bolting 
this, which allows i to be retight= 
iTit should work loose. 


in the latter. IU also pre= 
the shaft and saw 


Idesived, you ean 
make the pulley of wood ane pin 
ito the shaft. Before the Jid ean 
be pressed on the ean, the upper 
tend of the shaft must be threaded 
fand slotted, so that a blade chuck 
like the one detailed in Fig. 7 en 
be fitted to it after the upper bush 
ing and the filler block i which i 
fits, have been sli 
You can set the drive-head unit aside 
for the time being, and proceed to make 
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the wood stand, Plywood is preferred 
but solid stock ean be used. Fig. 9 shows 
how both side pieces can be laid out 
economically on a At by 63%4-in. panel, 


opening in which the dive head fits is 
tthe left-hand 


which serve as stops for the tilting table. 
‘The frame or core to which the side 
pieces are glued and bolted is made up 
fof common 2 by 4-in. material. Fig. 6 
shows the arrangement of the pieces, 
while Figs. 5 and 8 detail how the rear 
legs are fastened rigidly with bolts and 
screws. The member which extends to 
form a seat is bolted to the front and 


(narra, 


rear legs 1e way as used in the 
rive head al leg reach va~ 
ries, the length of this piece will have to 
ned by trial, ‘This is Tikewise 
ing the bearing hole for the 
large drive pulley, For some persons it 
may be satisfactory if centered in the seat 
member as in Fig. 8; for others it may = 
ecescary to fit an extra block as indicated 
{fo permit lowering the position of the pul- 
ley to a point where itis easy to pedal. 
“Assemble the stand ag far as shown in 
Fig. € and then slip the drive unit into the 
opening provided for it before putting the 
‘opposite plywood side on tHe frame. This 
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© vow woes can ne une Cur ECONOMIEALY 


‘of course, will necessitate removing the 
pulley and the wood bearing block. In do- 
Ing this, be careful that the pin in the 
crankshaft does not disengage the bar 
Cleats are used in the manner shown in 
Figs. 1 and 4 to fasten the drive unit 
place, after which the filler block con 
Sng the upper bushing of the shatt bs bolted 
flush with the top of the plywood sides. 
‘With this filler block in place, you ean go 
‘nhend nnd add the blade chuck to the slo 
ted end of the shaft. ‘This consists of x hex- 
fagon nut screwed and soldered to the end 
fand then drilled and tapped crosswise for a 
selscrew to clamp the blade as shown in 
Fig. 7. The blade can be made self-center~ 
ing in the chuck by filling the slot with sol- 
er on each side of a picce of wood that is 
the same width as the blade. 

“The sectional view in Fig. 11 shows how 
the large drive pulley is held to  %4-in. 
pipe shalt by two floor flanges which are 
centered and screwed opposite each other 
One end of the shaft is threaded to pass 
through the flanges far enough to permit 

elbow to be pinned to the project 
ws end and soldered to the flange. If you 
an le to have the bushings turned of 
hrietal to fit the pipe shalt, satisfactory ones 
can be turned of hard maple and replaced 
at signs of wenn, If metal bushings are 
tised, they should be a press it in the stand 
Bicycle pedals attached to flattened ends 
of shott pipe arms make a neat job. Owing 
to the size of the plywood drive pulley, 
you'll have to true it-on the outer end of 
the lathe as shown in Fig, 10 
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sot rans 
ANGLE oF at 


housing, Bronze bushings of the type that 
were used in the drive head are used here 
to carry the shalt; the upper bushing being 
pinned to the block through the 

the lower one bushed centrally in the hole 
with a turned wooden sleeve. Fitting the 
lower bushing. is done after the large 


By Wayne C, Leckey 
PART 1 


ONTINUING construction of your foot- 
powered scroll saw, you make the 
Dlade-tension unit, Fig. 12, niext. ‘This fs 
adjustable up and down in the arm so that 
the tension on the blade ean be varied to 


uit the see bei her tube forming 
breakage. A tension niet roo 7 0 to Iubriente the spring 
Dest for each blade ean be Indieated on the | "sume ~ wane and lower bushing, ks 
side of the unit by marking on it across the Ar] |[cwite, | tacking without twist 
top of the frame. libations will Lie] [RQENSS] rome pin in the shaft in slots in the tube, 


‘each side exactly in 
wise the pit $s apt to 
vent assembly. The shat, 
with the cross pin either thrended oF 
pressed into it, must be slipped ins'de 
the tube and both inserted in the hole 
at the same time, after which the spring 
is added and the lower bushing and its 
sleeve are pressed in the end to hold the 
tube in place, The width of the slots in the 
tube should equal the diameter of the cross 
pin. Note that a thick felt washer is pro- 
ided between the bushing and the metal 
plate which holds the former in place, to 
prevent ol from being thrown out through 
the shaft clearance in the plate. The upper 


Swome ‘ 
blade chuck is made the same way as the 


vane fone sxneeto iiss ead lower one, which was deseribed previous- 


unit when changing to n finer oF coarser 
Blade. Fig. 1d gives the steps in making the 
of the unit. You begin 

block 114 by 3 by 7 in. A 
nome side and across 
‘the points for boring, 


Jeet Pe 


Jine is drawn 
both ends to 


As it is important that the holes be in line 
centrally through the block, a drill press 


fs preferred to boring then 


rand, al- 


rately if you are careful to keep the bit 
running as straight as possible. Bore the 
in. deep, then turn the block end 
and with a 1-in. bit, bore through 
to meet the first hole. Next, groove the 
ear edge of the block to take the hold- 
down, after which the upper corner is 
notched according to the dimensions given 
in Fig. 15. 
‘The cutaway sectional view in Fig. 15 
shows what the tension mechanism looks 
like when installed in the counterbored 
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ly, the end of the shaft being threaded for 
the nut before the shaft is installed in the 
housing. 

‘A turn of a handwheel clamps the unit 
securely in the arm. This can be made of, 
Svood and fitted with a carriage bolt to en- 
age an embedded nut in the opposite side 
fas shown in the top view of Fig. 15. The 
completed unit must be mounted im the 
farm. so that the upper chuck will be di- 
rectly in line with the lower one. You can 
do this best by clamping the unit tem- 
porarily in place with a C-clamp or a 
Fandserew and checking it for alignment 
with a square held along the underside of 
the arm. When centered, the frame core 
piece along the top of the arm is fitted and 
bolted in place behind the unit and filler 
locks or stops are glued between the sides 
atthe front, Sce top view, Fig. 15. 

"The work hold-down, Figs. 15 and 16, is 
improvised from an old table fork having. 
the | ro center Lines removed. Itis soldered 
tovn 1ig-in, disk slotted crosswise, to per~ 
mit the hold-down to be adjusted to what 
fever slant the table may be tilted. ‘The fork 
tnd disk are held go a wood shaft by a bolt 
blade guide. Several of these guides will 
be needed to accommodate blades of vari 
‘us thicknesses, You ean make them eas- 
Hy from '4-in. carrioge bolts by slotting 
the heads the required depth with a hack- 
saw and then closing the slot slightly by 
preening it to suit the blade thickness. A. 
Ninumbnut fitted as shown in Fig. 15 serves 
to lock the hold-down at the desired het 
fand wax applied to both the shaft and the 
channel in which it moves will make It 
slide easily. 

‘Making the trunnions for the tilting ta 
ble will require the use of a lathe, as a 
ftroove must be turned in them to take 
Buides on which they move. Both trun- 
hiions can be had from one plywood disk 
by sawing it carefully in half after turning 
to size, Note in Fig. 18 that the bol slots 
through the trunnions must be cut on op= 
posite sides of the centerline to obtain right 
And left-hand units, Use hard-pressed 


ring {o fit the 
trunnion grooves ni ‘hen screw 
3.in. segments of the ring flush with the 
top af the frame at the front and back as 
shown in Figs. 19 and 20. Notice that the 
Square heads of the trunnion bolts are em- 
bedded under the guides before screwing 
the latter in place. A wing nut and washer 
are provided on each bolt to lock the trun 
nions in position, Wax applied to the trun 
pion grooves and the guides will make the 
table tilt smoothly. Plywood is preferred 
to solid stock for the table, as it will stay 
flat. It is attached to the trunnions with 
cleats as shown in the upper detail in Fig. 
18. You will have to do this, of course, 
while the trunnions are in place on the 
uides. The recess for the meta! table 
Sert as formed easily by pressing a turned 
ring in the hole as shown in Fig, 17. Here 
{you also can see how the frame extensions 
provide stops to permit returning the t 
ble quickly to a horizontal position. Wher 
it is desired to have the table so it can be 
tilted 45 degrees to the left also, the stops 
can be eut off. With this arrangement, the 
lamping-boll slots are extended and the 
trunnion indexed 90 degrees for rapid 
selling. 

Tf you are unable to buy an endless V- 


THE SURVIVOR VOL. 8 


® roms view swowne TAME UTNE TVONON 


belt long enough to reach the drive pulley, 
you can retort to round leather belting ot 
‘even sash cord, applying belt dressing if 
slippage develops. 


Popular Science Monthly 


NOVEL MOTOR OPE) 


MOTOR that runs on static elec 

tricity is an electrical novelty con- 
structed by a Morris, Minn., experi- 
enter, Forces of attraction’ and re- 
plsion operate as in conventional mo- 
tors, except that an electrostatic field 
replaces the usual electromagnetic field. 
When power is supplied by a static 
machine of the type found in high 
school Tnboratories, the rotor spins at 
300 revolutions a minute, If the motor 
is connected, instead, to an 
and the ground, it will run on atmos- 
pheric electricity during a storm. The 
ulder suggests that such a_motor 
might find practical application ina 
meter for measuring static electricity. 
in the atmosphere, 


AUGUST, 1935 


ne once) 


GI vos 910 


RATES ON STATIC ELECTRICITY 


“The od motor pietared below euns 
Gn static lecticity. The tiageam 
SU deft shows how tn electostatie 
fei peowides. the motive. power 


mecveweet. 
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ade TR blk DETECTOR 


is homemade electric lie de- 
1 can mystify and enter- 
tain your friends by exposing false- 


hoods. Hundreds of tests by the writer have 
proved its meter to indicate correctly about. 
eighty percent of the time, and that Is 
sufficient to get a lot of laughs at any party. 

‘rhe cost need not exceed $2.50. A three- 
element radio tube (No. 45) is used In the 
circuit. ‘The other parts required are a 
socket, 45-volt “B” battery with a 22%4-volt 


A NEW FUN-PROVOKING 
STUNT FOR PARTIES 


GIANT HOME WORKSHOP MANUAL 
1941 


tap, two 1.6-volt dry cells 
(connected in series), two 
cheap laboratory test prods, 
and an inexpensive milliam- 
meter. A 0-15 milliammeter 
was employed for the detector 
shown, but one with higher 
readings is preferable be- 
cause the readings are often 
near the 15-milliampere 
mark. A small rheostat can 
be placed in series with the 
milllammeter to reduce the 
readings, if preferred. 

‘Tho parts may be mounted 
in any convenient way pro- 
vided the. connections are 
made as shown. It pays, however, to design 
the box or cabinet so as to look as impres- 
sive as possible for its psychological effect. 

‘The 45 volts applied to the plate of the 
tube through the milllammeter are enough 
to produce a current reading of about 10 
milliamperes. By holding one of the test 
prods in each hand, the subject connects the 
22i4-volt tap of the battery to the grid of 
the tube. As the pressure of the hands upon 
the test prods increases, the resistance at 
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this point decreases, thus permitting a 
greater flow of grid voitage. This causes a 
higher milliampere reading, which indicates 
increased tension on the part of the sub- 
ject. 

Not the slightest hint as to how the de- 
tector works must be given to the person 
belng tested. Ho or she should merely be 
instructed to hold the metal end of a test 
prod in each hand with a light, comfortable 
grip. ‘The box should face the questioner so 
that the other person cannot see the reading 
of the milliammeter. 

‘One way of using the device is to tell & 
man to write down the names of five girls, 
including that of his wife or sweetheart. He 
is then to answer “No” to each question, 
such as “Is it Ruth?”, “Is it Grace?”, and 
80 on, Involuntarily he will grip the test 
prods’ tighter when he says “No” to the 
right name. Another idea is to have the 
subject hide an object somewhere in the 
house, unknown to you. ‘Then name the 
different rooms to him and watch the dial as 
he says “No” to each question. 

Other similar experiments can easily be 
devised, Bear in mind that the questions 
should be planned in advance and asked 
fairly rapidly so as to catch the subject un- 
awares and startle him sufficiently to make 
him grip the prods tighter in his effort to 
controt himself and le convincingly. 


3291 THE SURVIVOR VOL. 8 


WILUAMMETER 


re thown pic 
in the drawing 


Soren O78 


ToPULAR 
Boring Tool Adjusts to Varying Diameters 


an8u 


Originally designed to bore out wooden 
the illustration, this boring tool has the 
distinet advantage of being adjustable for 2 

‘There are two 


frames for magnifying lenses, as sho 


neler 


Lin. variation in di 


cutters, one running slightly deeper than 
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the other. They are simply machine bolts 
with the heads cut off and the ends ground 
with bevel and clearance angles as shown. 
Hardening and regrinding to a sharp edge 
will make them suitable for use in any 
wood and also very soft metals, 
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Seeing 


GHOSTS 


NOW EXPLAINED BY 
SIMPLE EXPERIMENTS 


POPULAR SCIENCE MONTHLY November, 1933 


ciding 1 in a bright ght, Took Gixedly at a plece of 
Ite payee upon which you have drawn avd colored the 

fe See at elt. Thew when you Took at the wall 1G 
f Sppente with hood "green abd the skull white 


After being looked at sleally for a few 
moments, the ghosts ofthe ptures wil 
all ann Sellow chicken, 
ar proenicren chon 
fire. wil show a green (re, 
ary, atl tha ranboe in fu cored 
orale 
iniogeat hare 
nite haan ean, occanteals basta 
iy the retina (or 8 surprising tng Ue 
For example, fe us suppose thal one who 
tras rigtncned bythe! graveyard, spook 
had recently seen a human’ figure  sil- 
a houetted in_black against a lighted door- 
g ay way, Experiments sow tat ft would be 
onan ; posible for him (o carry this after image 
s ss eae tee An's ‘eyes and to see the same igure ts 
RED eit Hack. ink HU in the bia a white ghost against the dark trees, 
f R (% ‘\ Cd) ack ok ain the black tore One experimenter saw (he after image 


yeas eat ot an object om the wall of hig room on 


o 


Fold the deawme awakening from a whole night's uninter- 


= To see th 
Reo in the light of a vie yulls upted sleep, ‘This makes it easy to ex 
—— and stare y at the skull's nose Plain how people wake up and see ghosts 
for fifteen nds. Then, moving about their rooms, leaning on the 


foot of their beds, or peering in at 1 
windows, Each ghost is the after image 


mrvesem quickly looking away, stare Gxedly 


Sais at a white hea wal OF some person who may Tawe been seen 
5 Laid “a against a strong light several hours before. 
pale ar, to be Another interesting exper explains 
SYHOSTLY, sheeted sigue followed Dy a white, skull,” After he typeof hone seen lien one cartes 
geen as oe rns past a three or four seconds, the vision a candle about in a dark house. 
dark cemetery, are not will fade away & 2) Hold a lighted candle two or thr 


to the fact that pro- jy from side (o side, In a short time you 
od staring at the red hood tired ill see the network of finely branching 

pecame temporarily blood vessels on’ your eye's 
2 result, when you retina, outlined against a dull, 


jmaeination, ‘They are actually seen as real 
hosts Inoming ov of the night 

his is the conclusion arrived at by 
psychologists, who now chim that people 


Feally sce with theie own eyes the ap. Teo a the wall. the retina respons ony re icksround, Also you wil 
ions that form the bases of 0 the ed's complementary color—green see near the center a light 
Te on a jar. the black. skull reals the foot “This is the foven, oF 
‘Recording to these psychologists ling and makes it more sensitive to the Doini of most distinct vision, 
you enn, at will, see synthetic spee- fellected light from the wall, which ac- How’ easy it would be for an 
ters, in the following: manner conlingly shows vou the black jrattern in apprehensive person carrying 
Fea while skull, covered sith the white, ehostiy outlines of 2. specter. a candle. oF Sinall lamp, 10 
a green hood, trace the outlines of Now trace off and color the outline of perform this experiment’ un 
the skull, which is seen on this pas the (wo pictures seen in the frst columns. Consciously and to mistake 
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PROPELLERS 
WHIRL UP TO KITE 


the fovea for a dimly seen 
head ‘with some of the blood 
vessels forming the folds of 
a cloak, Doubtless this is the 
secret of the ghosts seen in 
fold “haunted” houses. 


any 
atly inerease 
ving. These propellers 
nay be of any convenient size. A propel- 
Ter 6 in, long with the blade approximately 
3; in, wide has been found generally sal- 
isfactory 


other 


king ateadily at a moving candle will give you an image of provriler for the kite string, When the 
‘yets retina ad fovea, as teem at Fight The fovea fs the white in the air, the end of the str 
Liou Sten in a dim Hight, the fovea nnd fetina may become 8 ghost 

ill twiel the 
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idly up the where i 


HAND VISE FOR: HOLDING SMALL PARTS sil eatin to rotate, 6 the kite 
is in the air. A series of propellers 

sent up) to the kite until their weight be- 
Comes too grea. 

‘Another way of using them is to place 
knots in the 
tervals. Use one pro 
pair of knots and plac 
Hetween each propeller an 
of it As the kite string is unwound, each 
propeller will Gviel and follow up to the 
ext knot, where the bead will act as a 
thrust hearing. ‘The kite string will have 
unique and attractive appearance with 
Propellers whirling at spaced i 

ie i, especially if 


ry it rap. 


SMALE objects uch as jeweley o parts for 
models may” be. held. conveniently, ina 
vise like that shown 

ations. ‘This useful 


Homemade clamp oF by 
in the accompanying i 
accessory eatt be (urned of & lathe or shaped 
dA good 4 in. In diameter 
and 6 in Tong, but this may be varied as de- 
sired, The band around the middle may be 
tin, bras fide and 
Tone 
wed me general sha 
Tulse teelnps bet the size and thickness 


ut out. Tis, of 


S line one end of the clamp tightly” colored with 
fo protect the pce 
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OOR 


with felt 
worked 


= fon ceatitn = wera nano pst 


Popular Science Monthly  serremucn, 
PLAYTABLE KEEPS TOYS OF! 


Moritens who are tired of the everlast 
ing task of picking up toys scattered al 
‘ver the house sill weleome a playtable 
Tike that illustrated, ‘There. won't he so 
inany toys (0 pick up and it will reduce, 
{o some extent, the laundry work on chil 
dren's play clothes. 
lable is of the simplest construc- 
nd only Four sizes of wood will be 
needed, ‘The light, which is one that can. 
Hot he knocked over and is therefore en 
ees the table useful on dark 
‘The wire may 
ce sled over it 
fadlitional safely” precaution. ‘The 
ound both the table top avd the 
Motage shelf keeps the toys fron sliding 
oF Tolling off.—-Donato W. CLaek 


iesats 


& 


‘wist oave 
oLorReoy 
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SE 
y ae 


feet 


Youngsters Will 
Enjoy This 
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The upper framework of 
thie “easytos sand 


Bolte 10. thatthe parte 
maybe digmantled and 
laid inthe Botton 
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stock, 4'-6" long. ‘The top end of 
each post is notched to form a 
shoulder on whieh the roof rests. Tt 
is necessary to cut this notch 1” wide, 
whereas the pieces of stock used for 
the roof are only 4"; otherwise, the 
roof frame which is 14" shorter than 
the inside length of the box could not 
he fitted over the four posts 
roof fr 

it may 


BACKYARD SAND BOX 


THE HOME CRAFISMAN 


VERY youngster Tikes to play in 
E a sand pile but without son 
sort of sand box he cannot al 
ways have his wish granted, ‘The 


siti box presented here is the real 
solution to. the problem hecattse it 
rings a miniature seashore into Uh 
Inckyard but prevents the sand fron 
heing seattered about 

this sand 
Short k 


features make 
hove the average 
kecp the bos off the grass 
ovethead offers protection from the 
sun. and the construction is such tht 
the posts att canopy frameworks may 
he taken apart and faid in the botton 
of the box for compact storage of 
the entire unit during winter 

"The constructine is started by cut 
ing the two ends and side pieces of 
the hos J 


Rutt joints with 2” 
vill hold this frame together. The 
bottom is made of 17 56" tongue and 
grnove stock fastened to the bottom 
with 8d nails or 11" lat head screws. 
It is advisable to use serews in place 
of nails to withstand the weight of 


July/August, 


1937 


comes Ul 


sand and the voumgsters play 
Right pieces 1 m the 
cut to shape 


screws. The 
to take the 14" bolts, 
which vill be used to fasten the posts 
ter the box, are located as shown in 


the drawing. ‘These bolts will also 
reinforce the legs to the box 
Posts are made ef 134” 


Inox for compact storage. A fy" hole 
is hored for the 34" bolis, as shown in 
the detail, “The lower end of ex 
vst has two yy" holes to take the 14" 
bolts that hold it in place, ‘These 
holes are bored in the eenter, 2" and 
G" respectively from the lower end. 
The frame for the root is made up 
in two sections, hinged c 
joint. ‘The side 
cut a8 show a 
is O8 degrees and may be cut 
circular saw. Pieces that fo 
top or ridge of the frames are 34” 
stock, 3” wide and 4'-10" long and 
are fastened to the sides, with 114" 
No. 8 flat head serews. ‘The cross- 
pieces forming the lower edge of the 
frames are made of the same stock, 
4 and are fastened inside 
the side pieces. ‘The lower edge of 
these pieces may be heveled at art 
angle of 22 degrees in order to 
form with the lower edge of the side 
pieces. Beveling may he done on 
jointer or circular saw before 
assembly, or it may be done with a 
plane after the frame is put together 
%" hole is bored in each of the 
pieces to take the bolt that fastens 
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wer of the frame and secured with small copper 
ye seat is tacks. It will be necessary to cut « 


is made in each co 


the frame to the posts, ‘The corner whic 
braces are cut to shape from the 6 
x 12” pieces and are fastened to the 
frame with 114” No. 8 wood screws, 
‘The recesses for the 3 sare cul 
in each frame, a 
While cutting the benches of 34” — red and all other parts 
stock cut the 134" x 134" notch Awning cloth is stretched over the 


A Fairy- Vale Cottage 


TO ORNAMENT YOUR GARDEN 
POPULAR SCIENCE MONTHLY June, 1935 


The hinges are put in place 
after the roof has heen covered. 


jon are embodied! in this lite 
which can be constructed in. any 
‘small cost, Besides serving as an 


fe should be a vent in the ceiling and in one 
ace under the peak of the roof may be used for 
J, with an entrance in the front 4 

bros 


“To accomplish this, take a shect of catd= 
board and through’ it stick a mumber of 
large thumb tacks in such a way hat e: 

of the painted objects can be rested lightly 
fon three oF four sharp points as shown in 
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January, 1933 


HOLDING SMALL OBJECTS the station ‘low, "The poi, wil 
WHILE PAINT DRIES Se ean etrclate all ayound to” faelte 
Wate drying small parts that have ihe diyingsoFrank W. Bextiey, Ji 


been varnished, shellacked, or painted, it 
is always hard to find a convenient place 
to set them so that they will not be perm: 

hhently marked where they come in co 
tact with the surface om which they rest 


‘acks posted through cardboard s0P- 
fit smell frehly paicted objects while drying 
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HUNGER IN AMERICA 
By Kurt Saxon 


Last week PBS aired a weird program 
entitled “Hunger In America”. It was weird 
because not one of the families shown as 
examples of hungry Americans were 
destitute. They all had living quarters, some 
had jobs and even land and each had the 
money or food stamps which should have 
provided them with a more than adequate 
diet. 

The commentator was in full 
sympathy with those hungry people and 
lamented the fact that nothing more was 
done. I watched this bizarre exhibition of the 
helplessness of the otherwise able and heard 
the pity of the “there but for the grace of God 
go 1 crowd”, I harked back to tales of other 
starvelings. 

In 1845 the Irish potato blight raged 
and hundreds of thousands starved in the 
resulting famine. Yet, it was found that on 
farms where whole families had starved, the 
barns held corn, oats, rye and barley in the 
cattle feed bins. 

In France and Belgium, millions were 
starving after WW I. America sent boatload 
after boatload of corn and the people were 
insulted at being sent food for horses and 
cattle. 

Stalin deliberately starved millions of 
kulaks in the ‘30's. When his henchmen 
moved in to cart off the bodies of the 
rebellious farmers, there too, was found 
plenty of grain in the feed bins. Of course, 
the livestock had been eaten but the 
livestock’s food was not considered fit for 
humans to eat. 

That people would starve to death 
before eating corn is a misleading concept. 
Had the corn been ground and made into 
cornmeal mush those people would have 
survived. But they simply didn’t relate to 
corn as food. 

Of course, you've heard of the African 
Bushmen and the Australian Aborigines. 
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They can thrive where Europeans wouldn't 
see any food at all. But that is an extreme. 
The point is that people tend to see as food, 
only that which they are accustomed to 
eating. 

The people on the program were 
accustomed only to prepared foods bought at 
the supermarket. One couple with four kids 
got $390.00 a month in food stamps. The 
man was an auto mechanic who had quit 
work since he couldn't afford his wife's 
medical expenses and his loafing would 
entitle her to Medicare. 


They had four children and lamented 
the fact that the $390.00 in food stamps were 
all used up before the next month’s dole. Oh, 
you know food prices today and how $390.00 
for a family of six doesn’t go far. I don't 
suppose they spent every bit of it on TV 
dinners and in the deli section. Nonetheless, 
to a Survivalist family, $390.00 would buy 
about four months’ food for six; maybe more. 

That reminds me of 1976 when I was a 
bum in San Francisco. I was living in a 
$10.00 a week sleeping room and worked off 
and on as a fry cook and a freelance house- 
painter. For a no-sweat $5.00 a week 1 was 
selling my blood and so contracted infectious 
hepatitis. 

That's a very debilitating illness and its 
effects last about a month when not fatal. 
Anyway, I was barely able to get around and I 
couldn’t work. I wasn’t hospitalized since 
the illness wasn’t communicable except 
through dirty needles, as in my case. But the 
hospital gave me some pills and arranged for 
me to get welfare. 

To a single person with what I had, 
short term, the welfare people paid my rent 
and gave me a $6.00 food voucher each’ week. 
With that food voucher I bought sugar, yeast, 
cheap fruit, margarine, pinto beans, bacon 
ends, corn meal, raisins, rice, canned milk 
and odds and ends. Quite a box of food for 
only $6.00, even then. 

Thad a hot-plate I'd bought earlier in a 
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Salvation Army store for a dollar and odd 
pots and pans. One of my favorite dishes was 
rice and raisins and canned milk. Delicious, 
nutritious and cheap. Of course, $6.00 
wouldn’t go that far now, but I'd do just as 
well on its equivalent today. 

Notice, I didn’t buy any prepared food, 
nothing in cans or ready to eat. ‘The sugar, 
yeast and fruit was for booze I started in 
several one gallon wine bottles. Five days 
later and from then on I had all the booze I 
wanted and just as good as store-bought. 

‘Another group interviewed on the 
program was a farm worker who had 
fathered fifteen children. He had a wife and 
eight children living with him. His wife was 
preparing boiled baloney and rice. They were 
hungry. 

Yet, he was shown plowing around 
onions and some kind of greens. The 
children, strapping, albeit ill-favored, were 
shown in the yard. Behind them was a great 
stand of weeds. Now, why didn’t the man 
use from the field he was cultivating, as was 
his right? Why weren't his children 
cultivating a garden? 

‘These people didn’t want to be hungry. 
Obviously, he spent his food budget on food 
which was cheap enough but too expensive 
to supply ten people. But again, why didn’t 
the man have a garden for all those 
children to work? 

Naturally, the narrator never 
mentioned the fact that too many 
children born to incompetents was a major 
contributing factor to hunger; and most other 
social and economic ills. 

The farm worker and his brood were 
in Alabama but I’ve seen the same thing in 
Appalachian coal country on other programs. 
Run-down shacks with whole families of 
unemployed adults and their many children 
loafing on the porch. No gardens! They 
were hungry too, as the narrator of that 
program gloated in an attempt to make the 
viewers feel guilty. 

Another family in 


“Hunger In 
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America” was Mexican migrant farm labor. 
‘The father was heavy and the others were 
sturdy-looking. Of course, they wouldn't 
have much choice in food from the fields, 
since stuffing oneself with cucumbers for a 
week would hardly make a balanced diet. 

I suppose they also had inadequate 
living quarters and kitchen facilities. Maybe 
they didn’t even have a super- market close 
by. Even so, they could have bought masa in 
bulk for making tortillas, and pinto beans by 
the 25 pound sack, and with gleanings could 
have eaten as well as if they were earning 
they equivalent in Mexico. But as it was, 
they didn’t speak English, migrant labor was 
their lifestyle and they had chosen, directly or 
indirectly, to live on a day-to-day basis. They 
simply lacked the adaptability to make that 
lifestyle as efficient as it could have been. 

Another family on the program 
owned a dairy farm. They weren't doing 
very well at it so they were hungry. But with 
even a small dairy they had milk, and from 
it, butter, buttermilk, cheese and yogurt. 
There were no chickens in evidence, 
although several dozen could have lived off 
spilled feed and undigested grain in the 
cow lot. Why weren't they supplied with 
chickens and eggs? Where was their garden? 

In all these cases there was no reason 
for hunger. But each family was too ignorant 
of food, as such, to prepare nourishing meals 
from cheaper, more basic ingredients. 
Instead, they unrealistically paid others to 
process their foods. Consequently, they could 
afford only about a third of the food they 
would have had, had they processed it 
themselves. 

‘A while back I read a Reader’s Digest 
article on hunger in America. Their 
argument was that there was no reason for 
hunger here, as I’ve pointed out. But their 
idea was that those who weren't eating as 
much as they needed was because they didn’t 
know where to apply for more aid! 

What amazed me was that neither the 
narrator of the program nor the writer of the 
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article considered educating such people in 
simple home economics. Knowing how to 
cook and knowing what foods give energy 
would have enabled them to shop for foods 
which would have been cheaper but more 
filling and more nutritious. 

Several years ago this idea was brought 
home to me while watching a local San 
Francisco news story on malnutrition among 
the aged there. Featured was an old man on 
a fixed income who ran out of food about a 
week before his next Social Security check 
was due. 

He was shown cooking his supper. 
His main course was Canadian bacon. In case 
you aren’t familiar with it, it was in a roll 
rather than slices. It cost three times as much 
as regular bacon. He was buying gourmet 
food on his income from Social Security! 

‘That's the problem with the 
families on the program. They were buying, 
in effect, gourmet food on welfare budgets. 
No wonder they were underfed and 
malnourished. 

Most of us have seen people paying 
with food stamps for TV dinners, steaks and 
other highly processed foods. They just don’t 
know how to buy food. All they know about 
food is what they see on TV. If they can’t 
afford it; if they spend all they have on what 
intelligent wage-earners can’t afford, no 
wonder they’re hungry! 

But the bleeding hearts would only 
have us give them more money. For them 
to eat like they must if they can’t economize 
like the rest of us, we might as well give 
them all food vouchers to take all their 
meals at fancy French restaurants. It won't 
work. As things get worse, they'll starve. 

More rational sympathizers might 
suggest TV programs (hosted by rock-n-roll 
stars, Jim and Tammy Bakker and sports 
heroes, to keep their attention) 
demonstrating the buying and preparation of 
inexpensive and nutritious foods. Of course 
this would have to be on PBS, which they 
never watch. Otherwise, the makers of 


3298 


THE SURVIVOR VOL. 8 


Captain Stupid’s Sugared Breakfast 
Crunchies would protest, along with all the 
other advertisers of the equally debilitating 
carcinogens and brain-rotting delectables 
morons have been sold as staples for years, 

‘The point is, millions of Americans 
are so ignorant about food that without the 
media they wouldn’t know what to eat at all. 
And with the inevitable rise in food prices 
and cuts in welfare, those millions are going 
to starve. 

But that’s not the half of it. Next time 
you go to the supermarket look at the 
foolish people with their carts piled to 
overflowing with expensively packaged 
foods hardly fit for human consumption. 
One doesn’t have to be a health nut to 
shudder at what most of that does to the body 
and brain. Most people who make good 
livings don’t know any more about staple 
foods and their preparation than do the 
welfare morons. 

This is because, in our prosperous 
culture, food is usually taken for granted. 
Urbanites really had no time, and seldom the 
facilities for preparing foods from basic 
staples. Also not too long ago, food’s 
cheapness, even processed and packaged, 
make it impractical for the homemaker to 
process staples. 

But now, with the rising costs of food, 
energy, packaging, etc., food has become a 
major budget outlay. Therefore, it is 
becoming more practical to buy in bulk and 
process one’s own food. But since Granny 
baked bread weekly, made sausages in the 
fall, had a kitchen garden even in the city, 
and distrusted canned foods, people have 
suffered a kind of cultural amnesia 
concerning food. 

So people are hungry in the midst of 
plenty. And fewer people are left to pass on 
the basic techniques to fewer people who care 
to learn them. 

I was fortunate in having nothing but 
peasant ancestors who were too poor to hire 
commercial food processors to prepare their 
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food. In my misspent youth I never 
hungered because I knew food and how to 
prepare it. 

This ability really came in handy when 
I had the accident which damaged my hand 
and left me nearly blind for months. In 1970 
I was getting $87.00 per month County 
Welfare. My little apartment cost $50.00, 
leaving me only $37.00 a month for food and 
incidentals. I spent less than $5.00 a week on 
food and ate better and tastier foods than I 
had when I could afford anything I wanted. 

Most of the processes I knew and 
developed then are in SURVIVOR Volume 
1. They will guarantee anyone an abundance 
of nutritious food for about a quarter of 
today’s food prices. This book is the most 
important in my whole line and could save 
you enough to afford all my books and tapes 
with a couple of month's savings. 

Many of the processes are shown in 
my tape, “The Poor Man's James Bond 
Strikes Again’. The information was given 
there to illustrate the fact that the embattled 
Survivalist can hold out almost forever with 
the right kind of food supplies. Without 
such foods, any survival program may fail. 

Unfortunately, less than half my 
subscribers have bought Survivor Vol I. 
Some take pride in having stocked up on 
“survival foods”, a snare and a delusion 
which will doom many. This is because such 
foods are simply stored. They don’t increase 
in food value as do grains used for sprouting. 
They need no processing except for adding 
water. 

‘They also cost up to ten times what I 
tecommend and are not nearly so good 
tasting or nutritious. The worst thing about 
them is that the Survivalist doesn’t learn the 
skills insuring survival on a long-term bas 
Without such knowledge and skills the 
“Survivalist” will be useless to his neighbors 
and so may be driven from the community 
when his supplies run out or are looted. 

On the other hand, unprocessed foods 
are the last items a looter would want or 
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would even recognize as food. Not nearly so 
portable and lootable as the neatly packaged 
and labeled meals like Mountain House 
Freeze-Dried Foods, for instance. 

Another class of Survivalists are those 
fixated on weaponry and personal defense; 
and maybe offense. ‘That type saddens me as 
they are incomplete and also contributes to 
the negative side of Survivalism. 

The media image of the Survivalist is 
a camouflage-clothed dingbat living in a hole 
in the ground and waving guns at everybody. 
I made up the term and that’s not my 
definition. But all too many of my readers 
seem to try to live up to it. 

But the arms-crazy type won't make it. 
Banditry is self-defeating. Say you take food 
by force from one, two, maybe thee families. 
Logic and the law of averages should show 
you that you're only working your way to a 
real Survivalist who will destroy you. 

Bandits are just as dependent as any 
other losers. You must be self-sufficient in 
many areas in order to survive the coming 
collapse. And self-sufficiency in food is the 
most basic and most important survival 
skill. 

Surprisingly, self-sufficiency in food is 
the simplest and also the most profitable 
survival skill. As shown, it will take care of 
you now and save over half your food bill. 
When it becomes an absolute necessity, you 
will be among the most valued members of 
your community. 

So sure, there’s hunger in America. 
‘There will be more and only those who have 
become independent of the food 
conglomerates will be prepared for a future 
which will doom millions. 

Popular Mechanics June, 1902 


Europe has a population of (357,379,000 
'825,954,000; Africa, 163.95 
000; “America, 121,713,000; Australia, 
23000: Oceanic Tslands, 7,420,000; po 
regions, 80,400; total, 1,479,729,400. The 
same continents and islands have an area 
of s2.821,684 square miles. 
World population in 1996; 
5,800,000,000 
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lruits, Vegetables, and Grains 


a 
eS poon-Ved PL ANTS — Mrive and Ripen Without Soil 


In Tests Yo Increase Production 


Reveal Secrets of Growth by ANDREW R. BOONE 


eo NPA POPULAR SCIENCE MONTHLY  SFPTEMDER, 1936 


Dut in water; of tomatoes, producing 700,000 
pounds an acre, growing in excclsior and water; or 
orchard and forest trees thri 


ICTURE nodding heads of wheat ripening under » 
blue artificial suns, their roots growing not in, soi, 


of California L saw, recently, a dozen kinds of plants ap- 
‘maturity, in conditions duplicating. those. of 
worth pole to the equator, with a few 
ihetic conditions added for good measure. 
s, which already have borne fruit, were growing it 
fans, their nourishment taken from water which 
ich week from a bottle. Sequoias, held 
yy corks, were reaching their branches toward the 
y roots spretd out in shallow pans, Sunflowers, 
tomatoes, potatoes, carrots, barley, and, wheat likewise 
have been grown on these “water farms,” and produced 
jelds far beyond the dreams of dirt farmers 
e are exposed to natural sunlight and grown at or- 
y temperatures; others reach maturity under the 
ihelic suns, their roots held at one tempera: 
yeads at another, One plant is fed one ¢ 
‘quite another. From these, controlled 
nperatures, some surprising results 


ure wheat fields, housed with- 
glass show cases in two aluminum-walled basement 
Prof, A. R. Davis needs only to turn a 

Dreezes fan the growing grain; he turns a 

Knob, and the (emperature rises to 110 degrees or 
fake, and the plants 

ty of a desert or humid ocean 


‘As for sunlight, he can produce not one but a dozen 

sons, raning front ble through natural sunlight to bright 

i" These, shining from brillant Tamps ranged around 

the show eases, may “rise” singly at diferent umes, or all 

{ogether, and cast their glare on the grain until the scien 

Uist decides thatthe green blades have had enough for the 

day. Ordinarily, the day commences for these 

Eplants at five o'clock in the afternoon, and the sins 

"These phenomena are nol natural, Dr. Davis explained as 1 

wed the blue sng beaming on several trays of sturdy wheat 

Allare synthetic products of scientie ingenuity to catch nature 

ff her guard and wrest from her the secrets of plant growth 

Sette is That T saw. was literally a scientife third. degree, Intended to 
EMatnag’s'nowient elicit the secrets of life processes in the plant world, 

seers! "Such strong-arm methods,” De, Davis commented, “are 


a giown being <ott; sential if man is ever to understand and control his fundamental 
IESE Grt'neis food source, the plant kingdom.” 


‘heck frit disease Nature never reveals these little-known facts, Soils vary from 
place to place and from season to season; the climate of 

ar is never exactly the same as it was the year before or as i 

Il he the next; jnensity of the sunlight changes; the hu- 


midity of the air rises and falls, and temperature is influenced 
by many factors 

“So, here in the laboratory, the scientist substitutes for uncer: 
tain nature known temperatures, humidity, and light. He also 
supplies to the roots nutrient solutions ‘containing measured 
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ected grains were brought to the lal 
the planting bears little resemblance to the common 

agricultural method. The grains first aked overnight in 

cool water to loosen their skins, then placed on a metal s 

A second moistened screen serves as a cover, thus providing 
d atmosphere both above and below 


will have felt their way 
0 sprout. As soon as the to 


appear, the synthetic sunlight is turned on (0 hegit. the manufac 
ture of green coloring matter for the 
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stalks or leaves. ‘This is essential, for though 
{he gree leaves, the tiny. plants’ manufacture 
their own food 

‘When the wheat attains an averse beieht 
of two and a hill inches, De. Davis carefully 
selects several teore plants all within a eytter 
Tach of the same height, for, transplontins 
Since the principal function of soil has been 
found to be supporting plants iran aprieht 
pnition, these ate plored. in ordinary bolt 
Corks fitted into.a frame, each cork sporti 
The stalk of one plant, Rooan for expansion 


provided by: making the holes extra large and 
Packing cotton around the stalks 
fon, in addition to 


PROM tis. po 
Feveating mutton an te 
tools, Drs Davis also controls every factor hi 
fiuencing the Lops of the plants. Te ray pro 
Alde'Atine contions by creating Jow toon 
Derative and high humidity at ome tie, sy 
{o switeh to the desert by combining. Wh 
femperatire and love humidity later, oF bein 
inthe tropics with high temperate ard ih 
humidity.” Further, he may supply water to 
the Toots at one temperatire and aie to the 
{op at another. 

int nature,” he commented, “the roots are 
usually colder than the tops.” We have seen 
Siking changes tn this seat by: lower 
tie root temperature to len degrees while 
Kolding the a at twenty degrees. Lowered 
Toot temperate, we have found nereases th 
Star content of the root, and his tends 
Accelop a hardice, sturdier plant 

Ae stood looking at the lage, glass be 
Dye. Davis demonstrated how fhe eines th 
‘weather a€ wil, Into the ease a stream 
Trealy washed air was being blown by fas 
ihe moisture content kept constant automat 
cally 

‘lepping (0 the near-by controls, the scien 
tist coved one valve and opened another. As 
observed two instruments | noticed that the 
temperature and humidity were rising. The 
Ay arctic cold vas becoming 8 moi, Loph 
cal heat before my eves. 


perature of the 


rnflower plants serving 
ion between plant diet 

in tid 
os ofthe rubber and 


fond oxy 


f rays of 
Dr, Davis explained 
“and their colors range from the fom, red 
variety to the short violet, Science has know 
Tor 8 long time that plants need red and bie 
Tight, while yellow and green ate less impor 
tant. U Tearnet of 
the relative importa an of 
the roles 


ie of red a 
“y play in the grow 
postion of plants. 


fave fn pants 


shown that 
‘vith the "sans tensity 
hha different effect in 
tensity. The wheat, for example, grew more 

idly in more intense lh a when it 
twas exposed for longer times, the sunlight had 
fan even greater effect! te 
‘ccount. for 


fact that in the far north, where the 
cee very bight, bt the ye are Ion d 
ine the growing Season, plant bfe springs up 
ae if by magic See 
An even 


important discovery in this 
novel fabo fat plants vehich can 
stand a moderate temperature under one in- 
tensity of sunlight, cam stand a much higher 
temperatore in brighter Fight, Dr. Davis be- 


THE SURVIVOR VOL. 8 


Jieves that this question of the relationship of 

intensity. and heat bas an important Bea 
com the. Failure of Tettuee, cabbage, a 
la truck crops to form solid heads 


Ties chest cman kone fide 
practical applieation in the gecenhiouses of 
tie nation. Greenhouse owners often (ry to 
Isintain 4 constant temperature throughout 
tine year, Batt these results sugwest that sec 
house temperatures should be lowered 
Wier, when the sin’s intensity is Tow, since 
Tish temperatures without adequate sunlight 
hice plants much as a fever affects, human 
eines. forcing. the cell-building processes to 
roveed! faster team food can be taken in, 
While some of these experiments Took to- 
wand purely. scientific indings—the facts, of 
jiant plysiology.—others find ready. appliens 
tion in higher production at lower costs and 
in combating disease, 

Enc lntance, Prot W. C. Gericke, also of 
the University of California, for several years 
inisht a means of inyproving. the quality of 
iuimatoes at Hower cost. Year after, year, he 
Sirout young plants in a waterproof box two 
sol one hall feet wide and ten feet long, He 
ica rent in various kinds of material, from 
aavdst to. excelsior, and finally hit on a 
sinning combination 

When 1 visited the 
Joys filled with sturdy pl 
Lx ont two mnonths earlier. They had attained 
waht nf nearly two feet, ‘The stalks were 
\apparted bya layer of excelsior two and one- 
Hull inches thick, resting on a screen of chicken 
Nite, Their tools extended into the water, 
{elueh contained balanced nutrient. solu: 
flim of caleium, nitrate, potassium nitrate 
froneciyan suiploate, potassium phosphate, 
Wal tervie tarteate, the elements. necessary to 
Mant growth. 

eon “feeding 


laboratory, 1 sav the 
ts wiih ad. been 


the plants one pint of 
Uiesation twice during their growing season 
find keeping. the twenty-five gallons of water 
na temperature of about. seventy-two. dee 
Zrees, with room temperature belaveen eighty 
five and ninety degrees, the scientist “eave 
tien fitle- attention, On the basis of ast 
Sars yield, 865 pounds from the small tank, 
UMnatoes 84 grown are expected to produce 
tive astounding total of 490 tons an aere 

for the fist tine, at Los Angeles and Si 
Cruz. Calif, growers are tying out the “wae 
fer allure” methods on a large sale 


BBY A giitaeaasgds De Gericke hs pro 
3 iced astoundingly large quantities of po- 
ators, radishes, and carrots in his beds. of 
cscelor 

Soe are these all As L walked through the 
pear-ny Eeenoues 1 saw sunflowers ove 
fur in botites, fed by carefully balanced n= 
(nent solutions and aerated through rubber 
Hines. leading. into the water solutions; se- 
fqwoias, taken from cuttings and now two 
Scurs old, prowing in corks their roots float 
Jha in water contained in shallow pansy bar- 
Tey, in various stages of hardiness 

‘ihe barley, I learned, has yielded some odd 
facte, From several plants nitrate was with= 
held) With almost human intelligence, the 
teaver young roots shot out almost overnight 
to suryricingly great Fengths, actually search 
ing for the missing element. Others, denied 


icon, died; yety when only one deop of iron 
twas atlded fo the water for one night, plants 
ff the same” age absorbed enough 10 carry 
them through to maturity without turning 
allow, Others, lacking sulphate and magne- 

ium, grew nil they started to form heads; 
then they, too, died. 
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examined the sturdy roots of one specimen, 
Shere we can control all factors. For 

were prowing in a soil 
percent of ne, that would mi 
+ the area required, the upper foot of soil 
Slone would contain 200,000: pounds of lime. 


Tomatoes, sunflowers, and squash were {ors he set out sixty French prune and pear 
serving a5 plant guinea pigs in experiments to {tees, Laken from nursery stock, in ordinary 
find a-cure for “litte feat,” a disease resulting ch can was painted 
from deficiency of rine, which causes leaves, atop 
pavticularly at the end of apricot 
branches, to become yellow and sickly. Some 
Were growing with lead added to their diets, 
thers withont. By chan 
‘eying to produc 

hts. Then they will know the eanse 

sense, and how to combat i 


‘down temper 
sch was poured 
Ante cach as Powe To. neutralize sch a soil, we would have to 


add an even greater amount of sulphuric acid 
Here we can accomplish this around tndivide 
tial rees with only @ spoontul of acid.” 


manganese. IN ad 
do the r00ts bY praay 


E remarkable experiments, while 
pointing away’ to high productivity of 
Suits and vegetables, do nol end here, Other 
experts in plant. nuteition in the sare labo 
fatories are studying the effects of rare and 
Title known elements on plant life, the foor 


GEVERAL years ago, disease known ae 
D chlorosis attacked fruit trees in m central 
California valley, Caused by a 

in the soi, this disease inter 
inom metabolisin_ and caused leaves to. turn 


excess of Time 
with the 


Kept neutral. Once each 


yellow, thereby Timiting theie ability to take ie lakes a sample of the s supplying capacity of the sll, and the che 
Food fiom the ait. Investigation revealed that nd eeding the! rss al combustion of tissues within th pla 
the dlacase was attacking teees all the way {tom a Tewt-born babe themselves 

from Kansas to the Pacific Coast metim medicine dr From these researches will come further 


and even more sta ts about the plants 
Thich furnish the food elements and without 
Thich nelther Beast nor man would be able to 
Continue the fundamental life processes, 


se water-raised trees 
many of them en: 


Into the hands of Dr, J. P. Bennett, pro 
fessor of plant the problem ‘ell. leave bo 
he mst study tirely free 

ganic nutrition ereas 
nteol all fac mts toa th 
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LANT wizards and inventors have 
succeeded in reducing the size of 
gardens to a point where products 


Formerly requiring an acre or two 
Of space, can he raised in the back yi 
or even indoors. 

Several paths have been followed in 
reducing garden. size without lowering 
the yield. “At the moment, some of these 
have not been extended far beyond, the 
experimental sage, bu they i 
tions of gteat. possibilities in the near 
future. Some need only general. adop- 
tion to make them successful in a big way. 

‘A Miami, Ta, inventor's idea of 


vest-pocket garden takes the form of a 
“wood 


troughs into 


which is bi izing 
system. Combining watering tic 
Tizing ‘operations, without waste, makes 
his _method particularly desirable. 

Phe inv orge. Leon White, 
claims a 1) cent gain in space. In 


‘other words, he can raise on one acre 
crops normally requiring fifteen acres, 
“The sample trough system shown in 
the photographs can be expanded to cover 
Much ground as desited. ‘The unit 
measures six feet long, one foot wide, and 
about three and one-half feet high. It 
Contains 125 strawberry plants, theiving in 
Lwenlysfour square fect of soil 


ach of the, troughs has a false 
bottom tnt long. th 
tt the two skepiees, hi 
mero ceanal throug 
aernden water ean tun. The water 
‘rout into a compartment at one 
Ca Gt the top trough, Thence it 
fun othe ote endo the trough, 
{pis through an overiow tube 
the second trough, eantinues to 
bosite “end and into. the next. 
ett vl som until the plants 
veg ou ave watered 
“This continues until excess water 
amtaer from which 
the. top 
ithe 
“The ‘water, a5 it 
io contact with the 
sole oaks i up and mes i avail 
nile to the 
is ee se oe 
tn porthes, and in yaeds 
‘he inventor, by. making plant food 
ivectly natal to the soot, fa speeded 
ret growing process, in’ adition to 
woth Snaving. in space. His. trough 


units can be built to any height. A large 
stallation can be watered by a windmill 
and. tank arratigement, 

‘Mmost any plant, if not to big, can 
be grown in the troughs. ‘This includes 
onions, radishes, strawberries, celery, 
beets, turnips, and some varieties of 
beans, ‘The troughs can be arranged so 
that plants in both sides receive the same 
amount of sunlight, ‘ 

"The multiple-trough idea is a refine- 
ment of the old strawberry barrel or 
earthenware pot, If holes, an inch or so 


In a compact 
here, ‘vegetables a 


‘sor 
in diameter, 
points around the sides 
the barrel filled with eatth, 
plants, and various other garde 
can be grown successfully, 1 


st 


barrels pre 
growing area on a limited am 
ground. 

Experiments are bel 


concrete barrels or ey 
High. ‘These cylinders. have. ho 
the curved surfaces, 

ww. Water 


top of the esl 
Widespread. in 

by the wonders worked with co 

plant food, of which certai 

are one form. 

the ultimate in 


ft 
Such food makes 


pparation whi 
water, makes it po 
out the use 
‘vegetables are gees in 
dL excelsior In 


raise cabbages, celery, be: 
garden producis. 

The 

troughs, sawdust 21 


n crowded £0 


out di 
growth, 
‘Other tricks of plant magic be 


are bored at_evenly-spaced 
i 


the one pictured 
for winter vse 


Feel, 
rawberry 


ted with 
eral feet 
oles over 


‘which plants 


nd ot 
of soil, 
shallow 


So great is the 


‘A plant can be moved from 


isturbing 


performed by Dr, J. T. Charleson, indus 
trial Charleson has. suc- 
special preparation, in 

ro. 

In 

dition to this two- or three-fold. gain, 
his plant food, which ter 
can be used in troughs or any other 
arrangement for holding growing plants. 
Investigations made by universities 
and commercial establishments, Dr. Char. 
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Ieson points out, have indicated that 
there must be perfect cobrdination of 
chemical elements to make a 
iL behave properly. In ad- 
to the elements con- 
tained in ordinary. fertilizers, 
there must he certain activa- 
lors, or substances that act 
more as. stimulants than as 
foods. Among the necessities 
for maximum yield of fruit ot 
flower are phosphorus, pol 
sium, nitrogen, boron, aid man- 
ganese, They must be prop. 
Hlended, or the plant will 


suffer. 

Dr. Charleson’s plant food 
takes a_granulated form that 
can be dissolved in water, one 
‘quart making fifteen quarts of 
Stock solution which is then 
Ailuted five to one before being 
applied with a. sprinkling can, 
He perfected it primarily for 
tase with water plants, but 
lests have shown that’ it is 


equally” useful for vegetables, 
rose bushes, rock — garden 
plants, and the like, A gallon, 


Of the stock solution is enough 
for seventy-five rose bushes, or 
11000 square feet” of garden, 

By means of the plant food) 
hie has. made water lilies and 
ather plants bloom out of their 
Usual season, and has produced 
flowers on aquatic plants that 
bloom’ so infrequently as. to 
sake the oceasion a notewor= 
thy event. In addition, th 
Individual flowers generally ave 
larger Uhan normal, ‘The in 
vertor can, by. varying th 
composition’ of his food, pro 
dluce almost any desired eflect 
such as a plant that. is all 
foliage and no flower. Tn 

is what ordinary ferl 
are inclined to-do in many 
cates, according to Dr. Chatleson, 

ie U.S. Department. of Agriculture 

recommends that an indoor sprout garden 
be maintained “for providing. vitamin-con 
tsining food. during, winter months. when 
fresh arden vegetables are scarce. Noth- 
ing, cold be simpler or more compact than 
sich a garden, The seeds, beans for exam- 
Pe, are placed in a layer between several 
Ihieknesses of cheesecloth which is kept 
moist. Or the seeds can be spread ona 
Plate and kept covered. with damp cloth, 
In sddition to beans, the various ecreai 
grains, like corn and eats, can be sprouted. 
The products of a sprout xarden are cooked 
as greens, there being little or no waste 
Inecause roots and all are used 

The Deparinent of Agriculture bas done 
lexiensive fesearch work. in conte hh 
the effect of daylight. on. growing plants 
1 has been found. possible to change the 
flowering or fruiting period of many plants, 
by prolonging. or 

decreasing, the number of hours of light @ 

Plant receives each day. Thus, radihes have 
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Water hy 
inthe. ah, 
Ercenhwouse ag 
thereat of 
withpitnt tod 


poured 


been prevented from going to. seed wher 
pring gives ieay to summer, and have been 
Kept in an edible condition for over & year 
‘These light-effect studies may lead to profit- 
able means of growing out-of-season fruits 
find vegetables—avhich is but another form 
fof concentrated or accelerated gardening 


LTHOUGH not gardening in a strict 

anee, a method of injecting new life in- 
to old orchards, described by the late Lii- 
ther Burbank, makes it possible to save years 
of time in growing things for money. Bur 
Dank pointed out several enses seere a fruit 
rower puitchased an old, run-down orchard 
for almost nothing, and then cleaned it up 
by pruning trees, removing underbresh, cul 
tivating the ground around the trees, adding 
fertilize, growing clover or some other bene- 
ficial crop around trees for eventual plov— 
ing under, and finally by erafling new stock 
fon old. trees, 

"A rvethod of hastening the ripening of frait 
has been used by large growers and whole 
stlers for some time, and. is rapidly. gaining 
in popularity. This i the treating of early 
ripe Iruit with ethslene gas. The process ean 


ipted by the small-time gardener who 
es early vegetables and fruit, or who 
Wishes to dispose of a. portion of his crop 
At-masimum profit. Cost of equipment for 
this ripening process is low. 

‘The art of fruit-ripening, now: being revived, 
‘was developed by Chinese and Arabs centuries 
‘zo, Not many years back, growers of orang 
And other producte were using kerosene lamps 
fand lanterns to speed the ripening of frust 
Later it was found that the active agent in 
Kerosene fumes was ethylene, a hydrocarbon 
that i found in illuminating gas. Today, bot 
tled ethylene fe used 

Gaseed fruit is, in many cases, superior to 
tree-ripened products. It often ins 
olor, i sweeter, better favored, and it c 
be produced more. quickly 
be Shipped great a 
and then ripened {0 
at the point of co 


HYLENE 


as explosive as 
lene. However, it i 
fh low concentra- 
‘that there is litte 
ept cool 

ean safely 
ally the tank is taken 


relea 
dnsieoa parl to 
The 
rot drop 
be placed near if 
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thee 
Ree 


“Thee tropical water ites, bloom: 
ing ini northern ellmate, ahow 
ow ‘plants respond when’ given 
Drepared food a shown In photo 


into the ripening room just Yong enough to 
release the required amount of gas. ‘Then it 
is removed. A few minutes later, after the 
fas has diffused through the room, an open 
fiame vill not cause an explosion.” There is 
no affect on breathing, The best fruit-ripening 
Concentration of ethylene fas is one to 1,000, 
fttakes three percent concentration, or thirty 
times as much, to make an explosive mixture. 


FRUITS and vezetabtes that have een rip- 
ened in Jarge lots by the gas include toma- 
toes, bananas of all Kinds, pineapples, celery, 
Cantaloupes, limes, lemons, oranges, and 
Erapefewit. Promising resulle have been ob 
‘with pears, dates, jujubes, mangoes 

alligator pears, pomegranates, apples, 
melons, papayas, plums, chayotes, 
custard apples soba, env, chicors, and 
plantains 

Unfavorable results were obtained with as- 
parazus, caulidower, watermelons, and other 
Products that bave’ thick rinds and contain 
Futle hydrocarbonate reserees. Ethylene also 
has been sugrested for fruits and vere 
from’ which tannins, chlorophyll, organic 
acl, and other bitter substances are to be 
removed. The £as can be used in converting 
siarch in fruits into sugar. 
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POPULAR MECHANICS 
February, 1940 


VITAMINS, those wonder- 
working chemic: 

forming seeming mi 
plant world, miracles the 
revolutionize horticulture, 
that have already opened up un- 
pilities for the 


garde 
Imagine transplanting delicate 
shrubs with practically no shock 
or set back, growing shade-loving 
plants in bright sunlight, return- 
ing dying plants and trees to 
health in a short time, growing 
huge blooms. Yet all these things 

possible for even the rankest 
ateur gardener, and the only 


potato (left) 
(grew leaves; one at right, placed in water, grew only roots 


oT ane las Blanted at seme time, One at 
equipment needed is an eye drop- itamin treat t. Bottom, vitamin-treated su 


per, a measuring jar, a watering 
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pot—and a pinch of white crystals. 

‘Those crystals are'pure vitamin 
Bi which a short while ago began 
working wonders in the labora- 
tories of the California Institute 
of Technology. It all started when 
plant physiologists at the institute 
began experimenting with the vi- 
tamin as a stimulant to root 


spray gun which automatically 
50 gallons of working solution 


growth, Soon it became clear that 
the largest field was in connection 
with garden flowers and shrubs. 
For mysterious reasons many or- 
namental garden plants failed to 
manufacture sufficient quantities 
of this vitamin, Most commercial 
and food crops, however, were 
found to produce all of the vit 
min they could use. 
Concentrating on the roots of 
garden plants, the scientists made 
thousands of experiments. Minute 
sections of roots were treated with 
the vitamin, Rigid precautions. 
were taken to prevent contamina~ 
tion from outside sources. Water 
in which the roots grew was dou- 
ble-distilled in pure glass stills to 
prevent contamination from cop= 
per pipes. All instruments were 
thoroughly sterilized and the ex- 


Top, vitamin stimulation of root growth illustrated in heavy 
Top, itemin stimulation oh, ansplenting, roots are pieced in perimenters used glass screens to 


matting of cole. cued, Bottom, rests are soaked for twenty deflect their breath from the roots 


ca ee ercd ith heawy concentration 
+ Chen rePtenteey citemin solution being treated. 
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Gradually it became apparent 
that although the primary func- 
tion of the vitamin was to stimu- 
late root growth, it also hed a 
reaction on the stems and foliage 
of many plants, increasing their 
size and the speed of growth. 

Furthermore, it was discovered 
that by treating the bare roots of 
many plants with a heavy con- 
centration, “root shock” could be 
greatly reduced, Root shock may 
be compared to the surgical shock 
which accompanies major opera 
tions, Removing a plant from the 
ground, changing its environment, 
breaking many of its roots and 
bruising others, is a pretty major 
operation as far as the plant is 
concerned, The result is that it 
its leaves, often dies. 
if the bare roots of 


droops, los 
Howeve 
the plant are soaked for a few 
minutes in Bi solution, this shock 
is practically eliminated. Delicate 
bougainvilleas, which are norm 
ly very difficult to transplant, 
have, after this treatment, been 
transplanted in hot sunlight. ‘The 
plants showed no ill effects, 
whereas control plants which 
not received vitamin treatment 
drooped within a short time. 
From the laboratory, experi- 
mentation next went into the stage 
of practical tests. Amateur and 


Top, laboratory worker wears 
sterile cap and uses glass 
Screen to protect plant roots 
from breath contamination. 
Center, lemon tree euttings 
‘ter he in sand. One 
ce ris) fed water, 
ne wos fed indole aceti 
Canother wonder chemical) 
Gnd one at left was fed the 
eid ‘and ‘vitarvin Bet, 
that vitamin-treated 
has heavy root mat 
left, how sweet potato is 
placed in water of solution. 
Right, using eye-dropper to 
add one drop of vitamin to 
fone gallon of water 
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Tose planted at same tim 
tary for vitamin experim 
olution, eye dropper an 
Coompared with fingertip) is en 


Calif., 
he results 


arieners in Pasader 


professions 
conducted many experiments. 
were amaving, 

‘A camellia cutting grew into a fourtes 
inch shrub in only eleven months. A na 


cissus grew to a height of forty-five inches. 
Vitamin-treated rose bushes grew as if by 
while untreated ones beside them 
In one large 


1 weak: and scrawny 
arden half the shrubs were vitamin 
treated and half not. The line between the 
treated and untreated shrubs was as clear 


, vial for mixing stock 
‘Right, tiny a 
igh to moke twenty pel 


cut as if a magician had 
touched those on one side 
with his wand and com- 
manded them to grow, 
While the amateurs 
were achieving such star- 
tling results, vitamin 
treatment began to prove 
of commercial impor- 
tance. Although it ap- 
parently has no effect on 
most food crops, it pro 
foundly affects many 
types of shade and fruit 
trees. It was tried experi- 
mentally on a few trees 
in an orange grove. Oth- 
er trees were left untreat- 
ed as controls. Within a 
few months, the vitam 
howed such 
advance that the idea of 
controls was abandoned, 
nd all the trees were 
treated, As the grower 
said: “The experiment was such a success 
[felt I couldn't afford to let any of my 
trees go without the vitamin.” 
a shade tree on a Pasadena 
‘gassed.” The t was an ex= 
trem 1able specimen which had been 
brought from Tibet. The gassing wi 
ised when a main broke, allowing dead- 
ly fumes to seep among the roots. ‘The tree 
wilted, all the leaves fell. Desperate meas- 
ures were taken to save it. None of them 
worked, Just before the tree was given 


jount of vitamin 
ns of solution 


street wa 
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up for dead, some one thought of 
vitamin Bi. Hundreds of gallons 
of vitamin solution were poured 
around the tree, It was saved. 

‘Two weeks after gigantic eighty- 
foot palm trees were planted 
around the new Los Argeles union 
station, a gale whipped the trees 
to ribbons, Some were damaged 
so badly that leaves refused to 
grow. The trees looked more like 
telephone poles than palms. Just 
before they were to be dug up, it 
was decided to try vitamin Br. 
‘Two hundred gallons of the solu 
tion were given each tree. Three 
months later the palms swayed in 
the sky, green and healthy. 

Such results seem almost un= 
canny, and yet the methods of 
using and experimenting with this 
wonder chemical are so simple 
that any one can apply them in 
his own garden. Following are the 
simple directions: 

For equipment all you need is a 
watering can which holds a meas 
ured amount. A two-gallon can 
preferable, but a one-gallon size 
will do, It is difficult to measure a 
small enough quantity of the 
lution for any can of less than one 
gallon capacity. Besides the wa~ 
tering pot, you will need a clean 
eye dropper (one that forms drops 
accurately), a small vial to hold 
the stock solution—and a supply 
of vitamin Bi which should be 
pure synthetic crystals. Your 
drugstore probably has or ean get 
the pure synthetic crystals. Should 
you have any difficulty securing 
them locally, they may be ob- 
tained from George C. Warner, 
Pasadena, Calif, Enough of the 
vitamin fo make 2,500 gallons of 
solution costs only two dollars. 
For spreading the solution over 
large areas, a spray gun which at= 
taches to the hose and automat- 
ically measures the solution is 
helpful. 

To mix a stock solution, take 
only enough crystals to cover the 
head of a pin. This is approxi- 
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mately one milligram. An ordinary tooth- 
pick will do nicely as an instrument to 
measure this small amount of crystals. 
Place the tiny spot of the vitamin in a clean 
vial and add twenty drops of water, ‘This 
is your stock solution, Do not make up 
any more than you need, and keep it in the 
icebox. If kept cold, it will retain its 
strength for at least a month; when warm, 
it deteriorates quickly. ‘The dry crystals 
will keep indefinitely. 

To make a working solution, use one 
drop of the stock solution to each gallon of 
water in your sprinkling can, Water plants 
in the usual manner, and give the same 
amount of vitamin-treated water that you 
would of untreated water. For most plants 
a vitamin treatment once a week is ample. 
For roses and gardenias the application 
should be made twice a week. House plants 
also should be treated twice a week, Lawns 
should be treated once a week. 

However, when you are treating a plant 
to prevent root shock during transplanting, 
you should use a stronger concentration. 
In this case twenty drops of stock solution 
should be mixed with one quart of water. 
The roots of the plant being transplanted 
should be cleared of dirt and soaked for 
twenty minutes in the solution. ‘Then plant 
in the normal way, pressing dirt well 
around the roots, The solution in which 
the roots were soaked should then be used 
to water the plant. Use enough to give a 
good soaking. 

In wet climates potted plants are the 
best subjects for your first experiments in 
vitamin feeding, as excessive rains imme- 
diately following vitamin feeding are lia- 
ble to wash away the chemical from the 
roots of out-of-door plants. This, of course, 
does not apply to root-shock prevention 
treatment. In soils very rich in humus, 
vitamin feeding may be less successful 
Gardeners working under such conditions 
should check their results carefully. Above 
all, be accurate in measuring and admini 
tering the solution, and keep up regul 
systematic treatment. 


Straw Guards Brush Bristes 
+ Toprotet the de fora 

Se asotaamll ene 
Sr anes GS 
Se vdmeuceaips gO, ate! 


Tength of plastic 
drinking straw over 
the bristles and part of the ferrule. 
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The suger-cooted cookies break open to reveal tender, flaky, pastrylike, layers inside 


Diamond crisps are flaky, buttery 


Unconventional cookies, diamond erisps are 
male of butter ancl flour cut together as 
then mixed 
The baked 
cookies resemble puff pastry in_ texture 


if you were making pastry 


into a sweet yeast dough. 


anid buttery flavor but are considerably 

easier to make 

A special method of cutting, described 
F the dough 


helow, minimizes handling 
anid ensures tender, flaky e¢ 


DIAMOND CRISPS. 
1 cup (lb) butter (retigerator 
1s exp warm water (lukewarm for 
compressed yeu!) 
1h cup swestened condensed ith 
2 gg whites, beaten onl foamy 
Sigs" topring (recipe follows} 


Using a pastry blender or two knives, eut 
together flour and butter until it resem. 
bles coarse crumbs. In a small howl com. 

Het stand until 
ed condensed 


ast with water 
id; stir in swe 
Gradually add fiquid to flour-butter 
mixture, stirring with « fork: until dough 
forms a’ ball, Cover and refrigerate until 
chilled, about 2 hours. 

Divide dough in half. Place one portion at 
a time on a heavily floured board oF ps 
cloth, Pat ball of doug! 

Using long firm strokes with a rol 
roll out dough from center to erlges int 
‘a straight-sided rectangle 10 by 18 inches 
‘and 6 inch thiek: 

With a ruler as a guide, use a sharp knife 
dipped in flour to cut § lengthwise strips 
farting from points 


ino a reetang 


2 inches wide. Then, st 


Cut slanted lines across straight-up. 
and-down cuts to make the diamonds 


make 


long « 
5 as illustrated in the 


3 inches apart on 
parallel slanti 
picture above 


sand arrange 
on a Tightly greased baking sheet. Brush 
with | 


Use a spatula to lift cool 


ten egg white and sprinkle with 


i. Let rise uncovered for 10 
inuites. Bake in a 3 
15 minutes, or until gold 
to cool. Makes about 
perfect diamonds. 


a toppi 


0° oven about 
ook 


Remov 


ies to a r 


Sugar Topping. Combine % cup sugar and 
1 teaspoon ground cardamom or cinna 
mon; stir until blended. 
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Simple stitchery and appliqué 
decorate sturdy little bean bags 


Clown, tortoise, 
and Mr. 5 by 5 
1970 


sul Dec. s 


ight bean bogs make good stocking 
fers for children on your gift list. 
These are stuffed with white rice, whieh 
is less lumpy than beans and stings less 
when it makes body contact. 


For each bag, cut a back and front 
brightly colored, sturdily woven fabric: 
these have solid-color fronts and gaily 
printed backs. Decorate the front with 
appliquéd felt and wool yam and em: 


broidery floss. 
For example, the little fat man at the top 
of the picture is drawn freehand, has 
hand-stitehed eyes, nose, and mouth, snd 
a bit of ball fringe for hair 

face has felt nose and cheeks machine: 
sewn in place, buttons for eyes, and 
broidery floss for mouth and topkn« 
little tortoise has felt feet. andl tail, 
buttons for eyes, and a shell pattern em: 
broidered in 


The 
small 


ong. one eal for stale 
at ght se Gale at eile San 
sew opening together with tiny, frm 
stitches by hand. 
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Mis LESS THAN CHIC SETTING 1S HIS PARTNER, 
3 ‘O RATED BY AN EX-HOLY 
CAPTAIN TACK , & PSYCHOTIC. 
EX-GREEN BERET. HIS HANO- PREACHER, 
TO-HAND COMBAT EXPERIENCE DANIEL POMFRITT, 
Te WAILAGLE TO ALL COMERS. PREDICTS 
ERMAGEDOON 


OLD SCHOOL 
BUS OUTFITTED 
WITH EXTRA FUEL, 
TANKS AND 
SUPPLIES FOR 

A DOZEN PEOPLE fi 
FOR @ MONTH, 


He vleaRs A 
WOODEN LEG DUE PRESERVING AND KNIFE 
TO HIS GUN OFTEN FIGHTING ..,SHE IS ALSO CAPTAIN 

cE TACK'S MISTRESS. 


THEN THERE is"GimPy" 
TERWILLIGER . HE 


DRAW EXPERT. 
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Aen 
tHe snuenrs ee vn 
formes AR 
ere teett| 
INEFFECTUAL fj 
TUPES MAINE? i 
WHITE COLLAR, i. 
x f 


AN APPENDAGE OF 
THE SCHOOL 15 THE 
NORBICS BIKE CLUB 
WHO DANIEL 


ACTINITIES. 


AND_@ DEMONSTRATION 


THE NOROICS COLLECT 
IN STATE OF THE ART mes 


Pier Res 
ewe 


JUST GETTING TO 
THE ScHool. 


proxi 
WAREHOUSE 
43 


AS THE NATIONAl 
BREAKS DOWN, Li 
BECOMES A JUNGLE WITH 
TERRORISTS BOMBING 
RISTERS BURNING. 
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THE NoRDICS ARE HELPFUL IN DRNING 
TRUCKS FILLED WITH SUPPLIES, FI 
SCHOOL, AND BURGELLED Rom 
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THE OVERALL PLAN OF 
‘TO RE! 
THE wc 
AREA SToRES . 
i ans as 
sre 
[EASE el Ri 
raha iN Pi Ts ) 
n =i ras 


5 


one eye! PLANT 
TER ER 
ina erTACKED. 


IY 


y Sy 
Ki 
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1OKE THE ME NOROICS HE’ 
UAVIVAL SCHOOL STAFF AND! | DEL Amo TO LONG BEACH FREEWAY. 


STUDENTS PREPARE 
PRANTICALLY. AND MAKE i, 
iS. 


AS DoUNTOUN Los ANGELES 
ENDING OFF ATTACKERS, THE LOADED 
GSEs Ue IN Sen BUSANG ME Ade AB DSN 


ROVE: 


AS THEIR WAY IS CLEARED, A QeLLoW 
ALERT COMES CNER THE BUS! 
2. MISSILES ARE HEADING 
eM Our OF RUSSIA. 


SEVERAL ACCIDENTS HAVE, BLOCKED, 
THE FREEWAY ONRAMP.: . ORIVERS 
OF TWE STALLED VEHICLES TRY TO 
COMMANRDEER THE BUS ANO ARE 
GUNNED DOWN. a 


REO ALERT! RED ALERT! 

MISSILES COMING IN! 

LOS ANGELES IS BEING 
ATTACKED! 


ay "sS 
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CASTING 


POPULAR SCIENCE MONTHLY 
MARCH, 1938 


Plaster Ornaments 


cA new hobby that can be 


made to pay cash dividends 


C, L. NEWCOMB, JR. 
and M. W. GIRARD 


AKING decorative plaster casts is a 
Hobby that is not! only interesting, 
nit ean easily The made profitable. 


inthe for the finshed po, 
ania good chance for profit becuse the 
nlual cox ofeach article f love. Among 
Trojecs thal can be made are ests of a 
Tretlions, book ends and ‘wall plaques of 
range 

te equtpmient you'll need is as follows: 
1 ber more of nonbnrdening modeling ey, 

ih 

ne plaster of Parisy t znoath 
honed 12 hy TE ng 1 jar vate 
Che iirbrush, pattie Fife, eile knife, 
range tick, ising bow 
fa tablespoon 

A sketch of the coat of 
armor other ani fo be 
srl, mot fate dan, 
trelerahly the size died 
Tee the “ane “product 
‘Hhen spent about 9 
A the’ tiny over 9 senate 
Moar ina precy smooth 


Decorative plasterof-Paris medallion of heraldic desien 
Many such ornaments can be cast ina single plaster mold 
layer about 36 in. 1 should 
be trimmed to for 
as a square, tect 

According to the general di 
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piece to be made, 

Using the orange stick (or a pencil), draw 
every line of the design on the surface of 
the clay very lightly. Use the eutiele knife 
to cut this design out, holding the knife at 
an angle of about 50 ‘deg. s0 that the edge 
slants azeay from the design, ‘This 1. im 
Portant in order to eliminate ady drag. whe 
the east is made, as will be 
Only cut a small’ piece at a lay 
hhas’a tendency to tear if too large a. piece 
eat. 3 

There will be several places that will have 
to be built up or cut down according to the 
design, ‘For example, if there is a fess or bar 
across the shield in coat of arms, it should 
be cut out of another strip of clay about 14 
in, ‘thick and placed on the shield in. the 
desired position, In the same manner stars, 
roses, lions, fleursde-lis, and the like must 
be cut out separately "and. placed onthe 
shield. In the crest (meaning. everything 
above the shield), the helmet. with ils crest 
and mantling, should be s0\ carved as. to 
represent one half the article 9s worn in real 
Tife. Tn some cases it will bea front view 
and in others, a side view, ‘This is also (rue 
in the case of animals, birds, or other Nyures, 
whether used in the ‘rest in the shield, or 
as supporters on each side of the. shiett 
Heraldle animals and birds should be made 
fs nearly lifelike as_ possible without losing. 
the artistic effect, ‘Many heraldic beasts and 
birds, however, ‘have to be distorted ot 


Hengthenng the talsof animals ot wings of 
birds, 

Wt"there isn motto with the arms, the 
seroll in which IU is inscribed should he 
Gee to Be Jook’ way, a8 HE would Ht 
it were apiece of ribbon, 

When the clay model has been cut out, it 
should be made perfectly smooth allover. 
‘he simple way to do, his is to mobsten 
the finger tip and run it lightly over the 
surface, When it is smooth, take n came 
hair brush and paint the entire piece. with: 
vaseline, being careful to see that the vaseline 
also is smooth and covers the entire surface 
‘as well as a good portion of the board, ‘This, 


‘The original design in made 
{rom modeling elay by amethod 


eacving amd 
The model in 


Sie plaster from 


fing to 
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‘A-wall of clay Ia set up around the model, 
tha’ thin plaster poured in to make the mold 


fs to prevent the plaster of Paris from stick 
ing to the model, Now a wall about 14 in, 
tick nnd 194 in, hgh rust be set up around 
the whole model, ‘This can be made of clay 
Treave about ¥4 in, hetween the model and 
tive wall, Paint the inside of the wall with 
vaseline, 

Put about S az, of plaster of Paris into 
a, owl and, ail enous wate to ise 8 
omstency, Hike gruel—just thin. woul to 
pour out of tWe spoon, ‘This mixture should 
be stired ‘until the plaster of Paris cod the 
water are thoroughly mixed and there are 
ho lumps, Pour this into the mold, using 
the spoon and lething the mixture drip off 
rather slowly. 


‘The plaster mold, The fnget notches are 
{lea with tax before tacking the final cart 


eis best to start in one comer and 
ly work away from it, as this wall f 
sir alvend and therefore prevent bubbl 
forming underneath, Be suce, the 
Fels into every erevice by gently working it 
fvith the back of ‘the spoon, 

‘When the entire surface has been covered, fill 
the rest of the mold to within about ¥4' in 
fof the top. In ease you have not mixed 
hough plaster of Paris the first time, 

‘can mix another batch, being careful not to 
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Clean the mixing bowl and 
spoon with running water as soon ss possible. 

Depending on the size of the model, it wil 
take up to an hour Tor the east to become 
hard “enough to remove. When it has 
thoroughly set, remove the clay’ wall. To 
separate the east from the model, first tate 
Iho of the cast and seork it back and forth 
ently ‘will help loosen it, Now take 
hold “of it in two. places. firmiy and pall 
straight upward. 

‘When the cast is fre, take the cuticle knife 
and trim olf all rough spots while the plaster 


wait too lon. 


‘The lest way to do this is to place it i 
The drsing can also be done in a very 
coven, but this Lakes longer, 
‘When it is finally dry and perfectly smooth, 
done in 
‘Now place 
‘again and build a wall 
nd "The wall should ‘rise 
about ¥4 in, above the top of the east 
ake a lighted candle and dip wax into 


STYLES OF LACING 


the east 


THE SURVIVOR VOL. 8 


the notches. When the next cast i made, 
tis "as ie removed, andthe notches. be 
ome finger sips to enable you to separate 
tie costa Paint all surfaces of the intapi, 
Including the wared notches, with vaseline 
Now mix the plaster of Paris'and. proceed ss 
Tefore filing the mold ight up to the top. 
Tes sbout am hot, the lay wall may bee 

joe and the wan taken out of the notches 
‘Then take the catile knife and ran i around 
Tetween the {wo easts to loosen them a it 
Separate the two, using afm and steady 
pul, straight up. Th all. diag. was eliminated 
Inthe original mod, this will be ey 

‘Te final cast ust cane isthe ae rei 
1 shouldbe Tenet an nated with 
he cuticle kite and. very fine <andpaper, 

Trt is desired to bane the bas-ehel on 
wall, a wire hanger should beset inthe center 
Sf thre back near the top, just after the 
Hlster of Paris has been poured 

“Thnse make attractive ‘ornaments when 
coloted, This may be done by giving. the 
Ghat about four coats of shellac and. then 
taining it with the desired colors in enamel, 


[LEATHER CRAFT} 


Sssco 


f) 
smacemomnine 
er Oe 
— 
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BALLOON SCARES BIRDS FROM GARDEN 


‘To raicuiTex birds away from a berry 
patch or a newly planted lawn, where 
they often do considerable damage in a 
short time, home gardeners sometimes tie 
a slightly inflated paper sack to a, stick. 
When it becomes damp, however, the bag 
is useless, and the string is always getting 
fouled on the stick. A more efficient and 
lasting device is shown at the left. 

Get a small red {oy balloon, inflate it 
moderately, tie it, and leave the string 
‘or 3 in, long. ‘Then drive a stick into 
the ground and nail on top of it the tin 
cap_of a. small preserve. bottle or can, 
Jetting the head of the nail project slight= 
ly. Bend the end of a short piece of 
stovepipe wire loosely around the nail, 
and bend another eye in the other end 
lightly: beyond, the edge of the tin, ‘Tie 
the balloon string to the outer eye. As 
the breeze blows. the balloon, about, the 
wire slips around on the tin, and the 
Siting cannot catch, It will be found that 
even rain’ will not affect the balloon, 
‘which ‘will stay inflated for days—F. B. 


Popular Science 1933, 


Bieds cam be kept from 2 newly planted 

im or garden pateh by tying a small toy 
Balloon to a stake in such a: way that it 
SIU bob around and around in the breeze 
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AMATEUR J: 
MECHANICS 


Popular Mechanics January, 1932 


This Model fsirplane 


By JAMES B. SLINN 


JRLAPPING its wing 
istic fashion, this little air 
plane works on an entirely dif 
ferent. principle from the ust 
propeller-driven models. In nume 
tests outdoors, planes of this kind 
flown for dista 
For the fuselage eut a piece of 
wood or soft pine, $6 by 14 in, by 
Lay it on one edge and drill a Ma 
144 in, from the front end, anothe 
from the fi nda thied 1 
in, from the rear end, From 


hole the 
136 in, wil 


ame that supports the 
, Fig. 3, is construct- 
ed from a length of 
uuge tempered 


hole taper the s according 
top edge down to 36 in.at the to the dimensions giv- 
rear, and the en. A_wing-support 
as shown in Fig. 6. N plate, Fig. 4, is made 


Ii-in, cut at a slight 


from light-gauge tin, 
as indicated to accommodate i 


4 in, by 4 
A groove is pres 
the center to take the 
upper end of the wing- 
support frame, which 
is soldered in’ place. 
1 soldering the steel 
c,a special flux, ob- 


‘SOLDERED 
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tainable at almost any hard 
ware store, is needed. The 
ends of the tin strip are dowt- 
bled % in. from the end to for 
hinges for the wing-support wires. 
. tin disks with 


Two 36 
holes in the center, Fig. 3, serve 
ings for the combination crankshaft 
shown in Fig. 1. 
perfectly flat 
st be mad 
¢ spring steel 


be 
and ribber-band winder 
Be sure that these di 
For the crankshaft, which 
accurately, use No. 18 g: 
wire and bend to the size 
cated, Then coil the connecting rods, 
which are made from No. 20 spr 

steel wire, to the size given in Fig. 2, 
around the crankshaft. Place the two 
disks over the crankshaft and solder in 


dl shape i 


place to the main frame, which is bent to 
permit centering the crankshaft, as indi- 
cated by the dotted lines in Fig. 3. For 


a bushing for the crankshaft and motor 
support as shown in the detail accom- 
panying Fig. 3 and solder this in place. A 
similar bushing on the main frame serves 
as a stop against the fuselage. The ¢ 
struction of the wing ribs is given in Fig. 
4, They are made by bending a length of 
No. 20 gauge oil-tempered or spring steel 


ere 


wire to a U-shape, 1% in. 
wide at one end and 3% at 
the other. Note that the wing- 
support wires are bent in op- 
\ posite directions, Now attach 
\the main frame to the fuse 
ge and apply a drop of sol- 
der to the ends projecting 
from the underside, to pre- 
vent loosening. 
is cut from a piece of card~ 
2 in., as in Fig. 10. Round 
corners neatly and cut the front 
n. width at the center, Construct 
the rear ribber-band support from No. 
17 spring steel wire, Fig. 5, insert the low- 
cr end through the holes at the rear of 
the fuselage, and apply a drop of solder 
to keep it from being pulled out, In mak- 
ing the wings, use a light, tough parch- 
nt paper and cut to size as shown in 
Fig. 7.. Turn over the front edge 34 in. 
and sew or paste down, leaving an open- 
ing large enough to admit the wing-sup- 
port wires. Also cut notches as indicated 
in the drawing. Turn the device on its 
back and fasten the two rear ribs to the 
wings with 14-in, gummed paper tape. 
Glue the part between the hinges to the 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL. 8 
tin plate, and place the wing-support 
wires in the open hinges, after which the 
latter are closed. Be careful not to make 


on the right goes to the fr 
that on the left to the rear crank. 
tachment and alinement of the con 
ing rods are ant; if the 
not exactly the same length from center 
to center of the hearings at the ends, th 
finished craft. will not_work proper 
All joints must he free in order (o 
ze friction, A 14-in, strip of rub- 
ber band, about 5 in, long when doubled, 
which may be ent from a discarded i 
tube, serves as the motor 

The plane is now ready for trial fight 
Hold it in the feft hand and wind about 
30 turns with the right, as in Fig. 8 W 
wound up, place the forefinger of the left 


Salt-Water Bath for Goldfish 


To keep goldfish in healthy condition, 
it is a good idea to give them a salt-water 
hath once a week. A teaspoonful of salt 
to a gallon of fresh water is sufficient, al- 
lowing the fish to remain in it for about 
five minutes, 


Square Improvised from Ruler 
and Cardboard 


T-square can he impro: 
rl 


A sati 


vised by 


actory 
(ening a small piece of 


‘TSquare 


board ac A double 
piece of cardboard will give the square a 
hetter grip, or a soft piece of }-in. wood 
can be used. 
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d against the back crank, as in Fig. 9. 
ing the model slightly upward, give 
ht push and let go quickly. If it has 
a tendency to climb too steeply, the tail 


should be bent down just a trifle, and if 
the ple 


¢ tends to fly downward, raise the 
tly to correet this fault, Both 
s must lift equally to make the plane 
aight. If the right wing support is 
bent slightly forward at the hinge, th 
plane will arn toward the right, while if 
the left wing is forward, the course will 
he toward the left. The fuselage should 
at right angles to the front edge of the 


wings, and the wing ribs should extend 
horizontally in line with the. fuselage. 
Several trial flights will probably he nec 

before the proper adjustments are 


Garlic popping 


Instead of taking time to peel a clave of 
garlic with a knife, try this quick method 


of popping the elove from its ski 
Place clove of garlic on a chopping board. 
Cover it with flat side of a broad bladed 
Hit—not. too hard—the top side 
ade with your fist. ‘The garlic 
wets. Lift clove from burst ski 


Magazine Of Useful And Entertaining Knowledge 
Febuary 1831 


IMPROVED PREPARATION OF CANDLES. 


Steep the cotton wick in lime-water, in which is dissolved a con- 
siderable quantity of nitrate of potash. By thie moans is obtained 
a purer flame, and a superior light—a more perfect combustion 
je ensured; suuffing is rengered nearly superfluous, and the 
condles thus treated, do not run. ‘The wicks should be thoroughly 
ary before the tallow is put on them,—Phil. Jours 
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CAN WE ALWAYS BELIEVE OUR OWN EYES? "V/A SCIENOR MONTHLY 


DECEMBER, 1931 


Yi ntoving sow 
.....ti‘(i‘lD 


GNOW may be 


this scoop and 


ay be quickly 


her light 
in, and 


es with 34-in, tinned trunk nn 
pot wil daappent. BY ren through from both si 
ou will bing the spot into view agxis, nehed 

out two hardwood runners C, 
yy 3 by 28 in., and shape them about as 


ag Ht stil eeaer to You, 


Bend two iron 
fasten them w 


© 


‘Secnion A= 
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Corn and beans have been staple foods for 
thousands of years. Those American Indians who 
farmed grew corn, beans and squash as the main 
elements of their diets. All three are easy to grow, 
are very productive, filling and nutritious. In fact, 
one could live on these three foods, and many have 
had to 

While researching this article I talked to many 
Southerners who remembered corn and beans as. 
their mainstays as children during the Great De- 
pression. Cornbread and cornmeal mush and 
beans were always there, regardless of their pov- 
erty, and they thrived! 

Ifyou have a supply of corn and beans you'll 
never hunger. Moreover, they taste good. They can 
also be mixed with any other food, adding bulk 
and flavor to the most humble meal 


To utilize corn, buy it in 50 
pound sacks for about $3,50 from 
your local feed store. You'll 
also need a Corona Grain mill. I 
sell them as a convenirnce to my 
customers. The mill will be one 
of your most important survival 
tools. 


When you get your corn, transfer it to plastic 
bags, gallon Jars, etc., as weevils will come from all 
over to eat i 

Don't bother trying to sprout the corn as it’s 
niost likely hybrid and so only about one grain out 
of en will sprout and the rest will only rot. 


GRINDING CORN 
With my Corona Grain Mill] can grind a pound 
of whole corn in five minutes. I pul the pound in the 


‘CORONA GRAIN MILL 
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by Kurt Saxon 
hopper and set the screws to a very coarse grind 
which only cracks the kernels into five or six pieces 
each. Then I adjust the screws a little tighter to 
grind the pieces finer. Then again and again and 
once again, This makes grinding easy. 

Since most recipes take a pound or less, grind- 
ing by the pound insures freshness. Of course, you 
can grind several poundsata time, but that's work. 
Ifyou set up your mill permanently in a place of its 
‘own, you can grind routinely with no thought of 
time consumption or hard work. 

GRINDING SCREEN 

Away Icame up with to make the grinding easter 
isa box screen, This is a four-sided, bottomless box 
of 3/4 by 4 inch wood. Mine is 
12 by 12 inches. I used plain 
aluminum window screen, as that's 
as fine as bread flour or corn- 
meal needs to be. I spread GOOP, 
plastic glue around the rim and 
|pressed the screen on. 


GRINDING SCREEN 

I put a section of newspapers under the grinder 
head and put the screen on the newspaper and 
under the grinder head. After each grinding stage | 
shook the finer meal through the screen onto the 
newspaper and then transferred it into a bowl. Thi 
saved sending the finer meal back through the 
grinder 

You can also use the screen for anything else, as 
the GOOP gives the screen a permanent and strong 
bond to the wood. 


CORNMEAL MUSH 


ar first project should be cornmeal mush. 
.S you read, how cheap and simple it is to 


e 

Consider. 

make. 
The best way to cook cornmeal mush is in a 
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Crock-Pot. They cost about $20.00 at Wal-Mart or 
most other stores. They last forever and use only 
about 10¢ electricity in 24 hours. They cook slowly 
andwillnot burn the contents. You can startabatch 
of whatever before leaving for work and when you get 
home you'll have a fully-cooked hot meal waiting. 
The instruction booklet shows you how to doall your 
cooking in a Crock-Pot, cheaply and great-tasting. 
Get one! 


CROCK FOT 
Without a Crock-Pot you need a double boiler 
Corn will stick hard over direct heat and so you must 
nol cook it over direct heat. 
A double boiler fs simply wo pots, the bottom 
one filled with water and the top holding whatever 
you don't want direct heat applied to. 


Say you have a crock-pot. Put 
in 54 cups of cold water and pour 
in and stir 2 cups of cornmeal 
and a tablespoon of salt. You can add whatever 
spices or herbs you like for flavor or leave it plain, 
‘Turn the Crock-Pot on high and put on the lid. 
‘Then let il cook for 3 hours, 

Aller one hour stir it well with a table knife and 
scrape off any cornmeal sticking to the sides, as 
that's where the heating elements usually are. 
Cornmeal does stick slightly ina Crock-Pot, but it’s 
easily scraped off 

Alter the second hour give it another stir and 
scrape and let italone. After the third hour, scrape 
and stir again and pour the mush out into a 
greased or Teflon-coated bread baking pan. 

Let it alone for a few hours or overnight. Twi 
then be set firm and you can turn it out on a plate. 
Then cut off quarter-inch slices and fry it golden 
brown and serve it with whatever else you have. It 
tastes good, is nutritious and filling 
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‘CORN MEAL MUSH LOAF 

Instead of plain cornmeal mush you ean make 
scrapple. That’ssimply the mush with meat scraps 
chopped up and mixed with the cornmeal during 
the cooking. 

You can’t beat the economy of cornme: 
AL6¢ a pound for cornmeal ground yours 
oF 10 oun 
when it sets 
a pound! 


mush 
2. cups 
scosts about 4¢. What you get 
is Just over 3-1/2 pounds of food for 2¢ 


CORNBREAD 


Now for cornbread. ‘This is delicious and South- 
erners love it. It's among the simplest breads to 
make. It's baked in a greased or teflon-coated pan 
about two inches deep and 8x 10 inches or round in 
an iron skillet 


‘CORN BREAD 
It’s cut into slabs and the slabs are then cut in 
half and spread with margarine. Cornbread doesn’t 
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hold as firmly as wheat or rye breads so it needs half 
wheat flour for the gluten to keep it from being too 
crumbly. Cornbread doesn't lend itself to making 
sandwiches but it’s bread all the same. 

‘A favorite dish of mine since childhood is chunks. 
of hot cornbread covered with pinto beans and the 
bean soup. Delicious! 

‘To bake it you get together 2 cups of cornmeal. 
1 cup of wheat flour, 2 tablespoons of bacon grease, 
cooking oil, melted margarine, elc., 2 leaspoons of 
salt, 1 egg, 3 easpoons of baking powder and 1-1/2 
cups of water. 

To make a lighter loaf, substitute commercial 
white flour and mill and add another egg. This may 
taste better Lo some, but I like the cruder kind just 
fing 


Mix the flours and add (he grease or oil and mix 
some more, Then add the egg and salt and mix some 
more, Now add the water and mix until smooth. 

Preheat your oven to 375 degrees F. and add the 
baking powder and mix again. Then pour the batch 
into the baking pan and put i in the oven. Bake it 
for 45 minutes. 

When this is baked you'll have 1 pound 7 ounces 
of extremely rich bread for a (otal cost of just under 
20¢. I's tasty, nutritious and very filling. 

You can also make corn pancakes with this 
recipe, Use 2 cups of water so they'll spread and fry 
them in bacon grease, etc., in a hot skillet like 
regular pancakes, When the bubbles in the middle 
of the cakes stay open, it's time to (urn them. A 
couple of minutes later they're done. These are 
heavier than flour pancakes. Spread them with 
margarine while hot and they taste great with salt 
and pepper or even syrup if you're into sweets. 

‘These are the corn dodgers Rooster Cogburn 
carried with him as his mainstay while tracking 
Ruffians, 


CORN AND BEAN LOAF 


While getting this article together I invented a 
staple food. I don’t know what (0 call il, bul its a 
combination of corn and pinto beans. 

First you cook the beans. Using your Crock-Pot 
you pour in § cups of water, 2 cups of pinto beans, 
‘and 2 teaspoons of salt. Throw in some pepper, chili 
and whatever else pleases you. Turn the Crock-Pot 
on high and let it alone for 3 hours. 

‘Then run 6 cups of cold water and stir in 2 cups 
of cornmeal. Pour this in on top of the beans. After 
an hourstir the cornmeal into the beans and stir well 
an hourlater. Usea table knife (o stir and go around 
the sides and bottom to knock loose any cornmeal 
that sticks. Afler one more hour give it another good 
stir tomix the beans well and then pour the contents 
out into two greased or teflon-coated bread baking 
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‘CORN - BEAN LOAF 


pans. Next day the corn/beans will have set into two 
loaves which are sliced and fried or used any way you 
wish. 

For this food, you've paid 40¢ for the beans ifyou 

bought them for $10.00 for 25 pounds, which ts the 
average bulk price. ‘The corn costs about 4¢ and a 
few cents for sall, pepper or whatever and energy: 
say 50¢. It should weigh out at about 7 pounds. 
Using 1/2 pound as your main course, it makes 14 
meals at 4¢ each. 
Ofcourse, you don't confine yourself to this, You 
ise vegetables, eggs, bacon, gravy over It or what- 
ever meat you have and just use the corn/bean loaf 
as the bulk of the meal. You could eat nothing else 
and do well but you'd soon get tired of it. 

‘The point ts, i's filling and nutrilious. A study 
was made of the average Mexican’s diet, mostly corn 
and beans. It was found that the beans provided all 
the needed protein and minerals and the corn the 
carbohydrates and vitamins. ‘The two are almost a 
complete, complimentary nutritive package. And 
with side dishes, the average Mexican does have a 
balanced diet 

Perhaps you'd prefer your beans straight. A 
pound of dried pinto beans turns into 3 pounds of 
cooked beans. At 40¢ a pound, dried, that’s a little 
over 13¢ for a pound of cooked beans. 

Pinto beans are best cooked in a Crock-Pot as 
they take quite a while and no one cares with a 
Crock-Pot, but in a kettle they might be forgotten 
and burn. 

Nothing is simpler to cook than beans. If you 
only want beans but little or no soup, put in 6 cups 
of water and 2 cups of beans, plus a couple tea- 
spoons of salt, a teaspoon of pepper. chili powder 
and whatever seasoning suits you. Cook on high for 
three hours and if they mash easily they're done. 
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Otherwise cook for another hour. Since a Crock-Pot 
doesn't quite boil, you can't overcook them, so an 
hour or more doesn’t matter. 

Ifyou want bean soup, use 8 cups of water. 

I'd like you (o make and try everything in this 
article. You'll find i's ever so easy and you'll be 
surprised al how much good-tasting, nutritious and 
filling food you can have for so little cost. 

You'll not only learn how to cook but you'll 
realize that you and yours will never go hungry, as 
will so many who Telate to food only as It Is 
processed and prepared by others. You'll then 
wonder why anyone would be so stupid as to buy 
commercial "survival food" for $thousands when 
you can do better for $hundreds and learn while 
doing iL 

Ilose patience with people who see such food as 
dull and unappetizing. Especially women, You go 
(oa Mexican restaurant, or Chinese. or Italian, pay 
an arm and a leg for admittedly delicious meals, 
Yet you fail lo see that they are all prepared with 
simple, inexpensive ingredients, most of which are 
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Revolving Ovens.—Theso 
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described in Survivor Vol. 1 orjust about any good 
all-purpose cookbook. 

Any woman who considers herself a good cook 
is fully capable of making any simple food taste 
good. If she can't, she'd better learn. 

People who are so dependent-minded that they 
must pay others to prepare their food are in danger 
of losing everything. Don't you realize that that 
attitude causes the average family to spend about 
30% of ils income on food when they could eat 
better on about 5%? 

Your family could eat better and put that 25% 
savings to building a family business which would 
make you valuable to your community. You could 
even afford a greenhouse alongside your home. 
Succeeding issues will teach you to grow lots of 
food in a small space and make more from a few 
hundred square feet of land than you can at most 
Jobs. Also, it will insure your safety, as your 
neighbors will fight to protect their food supply, 
which could be you. 


from 1 in, to 2 in, in height, is fixed 


Popular Mechanies, 1 
A drinking fountain for poultey. that 
keeps the water cool in summer and pre 
vents freezing in winter, and also pre 
vents pollution of the water, is shown in 
the drawing, A 

glass, oF earthen 
ware’ crock or jar 
is cet into a 
wooden box, into 
the bottom of 
which several 
inches of sawdust 
have heen placed: 
the space between 
the Kides of the 
box and the ves- 
sel is. similarly 
filled with save 
A wooden float, having a series 
it, is waterproofed 

ide the water 


werent, 


‘= 


dust, 
of Hin, holes drilled in 
with shellac and placed in 
vessel, as shown. 
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Stone Jug Makes Effective Bumble-bee Trap 
ies = 


ovens may be easily made by any tin- 
man, ‘They are not now manufactured, 
for sale, which is to be regretted, on 
account of their obvious utility. When 
suspended in front of any ordinary firo 
by means of a bottle-jack ora common 
worsted string, the Revolving Oven 
will bake bread, cakes, pies, &c., 
in a much moro equal’and perfect 
manner than either a side oven or an 
American oven, without depriving the 
room of tho heat and comfort of the 
fire. Beforo an ordinary fire, in any 
room in the house, it will bake a four- 
pound loaf in an hour and twenty 
minutes. Italso bakes pastry remark- 
ably well, and all tho caro it requiresis 
merely to give it a look now and then to 
see that it keeps turning. The bottom 
of the ovex* is made in the form of 
two saucers, the lower one of which is 
inverted, while the other stands on 
it in the ordinary position. A rim, 


Thor ke 


round the edge of the upper saucer, 
bout alittle within it, and over this rim 
fits a cylinder with a top, slightly 
domed, which also resembles a saucer 
turned upside-down. In the centro of 
the top is a circular ventilator, through 
which steam, generated in baking, can 
escape, and the ventilator is covered by 
a domed plate, as large as the top of tho 
oven. This acts as a radintor to reflect, 
heaton the top of the oven, and is 
furnished with a knob, by whieh the 
cylinder thet covers the article th. bo 
baked may be removed, in over to view 
the progress of the baking. ‘Two stron 
wires project from the bottom on either 
tide, terminating. in loops oF eyes for 
the reception of the hooks of a handle, 
by which the entire epparatus may bo 
suspended in front of the fire. 


Pastilles for Burning.— 
Coscarilla bark, eight drachms ; gum 
benzoin, four drachms ; yellow sanders, 
tivo drachms; styrax, two drachms { 
olibanum, two drachms; charcoal, six 
ounces ; nitre, one drachm and a half; 

lage of tragacanth, sufficient quan: 
tity. Reduce the substances to a 
powder, and form into a paste, with the 
mnucilage, and divide into small eones 
then put them into an oven used quite 
ary. 
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THE PERFECT 3.3 CENT BREAKFAST 
By Kurt Saxon 


A while back some Mormons visited 
me and told me of a friend who had been 
suckered into paying $12,000 for a year’s 
supply of “Survival Food” for his family of 
five, The seller had given him a break by not 
charging anything for the baby. 

The only good thing one can say about 
most commercial survival foods is that they 
won't taste any worse in ten years than they 
do now. The worst that can be said for them, 
aside from their lack of nutrition from over 
processing, is that they cost an average of 
three times that of food from your local 
supermarket. 

A year’s supply of food would be nice 
and you should go for it. But be practical. 
Buy what you normally eat and like. Learn 
basic food processing so you can buy foods 
cheaply and in bulk. 

Of course, we all use canned and 
processed food on a regular basis and they 
should always be bought by the case. You 
should figure how much of a certain product 
you will buy over the next year and buy it all 
at once by the case from your supermarket. 

The economy is obvious. First, the 
supermarket manager will deduct at least 5%, 
since his people won't have to unpack it and 
put it on the shelves. Second, since food 
prices do nothing but rise, you will probably 
pay at least 25% more for the same products 
in a few months. 

You can do even better by trading at 
the discount food stores like Sam‘s. Their 
prices average 10% above dealer's prices on 
most items. 

Although food in cans, jars and dried 
packaged foods easily keep from three to five 
years if they are stored in a dry place, you can 
insure freshness by rotating. Say you bought 
ten cases of canned peas. Just mark the cases 
from 1 to 10. Use from case 1 and when that 
is emptied, buy another and label it 11. Then 
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start on case 2, buy another and label it 12 and 
so on. That way none of the food will ever 
be less than fresh. 

When you incorporate grains into 
your diet you will see your food costs 
plummet. Buy a hand grain grinder and bake 
your own bread. You will save several 
dollars a month. It will also taste better and 
be more nourishing. You can even sell it to 
neighbors and even to local health food 
stores. 

Grain grinders should be steel-burred, 
not stone. Stone grinders are a fraud. They 
are touted as causing less heat than steel, But 
hand grinding does not create the amount of 
heat objected to in the commercial milling of 
grains. So buy the much cheaper and more 
durable steel-burred grinder. Atlan sells the 
Corona Grain Mill for $48.00 delivered in the 
continental United States (foreign please 
request additional shipping charges). It is the 
best for the price of any on the market and 
should last a lifetime. 

The Survivor Vol 1 and Poor Man’s 
James Bond Strikes Again video tape will 
give you an excellent grounding on the 
processing of inexpensive and nutritious 
foods. Through them you will learn that 
high food costs, and especially the need for 
commercial survival foods, are the results of 
ignorance. You may soon have to abandon 
the luxury of such ignorance. 

But now to get to the main subject; the 
perfect 3.3 cent breakfast. This is just one 
example of a food which is easy to process, 
nourishing, energy and health giving and 
costs practically nothing. 

It is simply four ounces of wheat, 
sprouted for 48 hours, cooked overnight in 
your thermos and put in your blender. This 
makes a large bowl of breakfast cereal which 
tastes wonderful and will give you more 
energy than you can imagine. 

There are several steps to processing 
this food but it takes only a few minutes in 
all as you bustle about in your daily routine. 
You probably already have most of 
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what you need but you should equip yourself 
with what you lack. 

First, look up your local feed and seed 
store, even in a city, and call them. Ask if 
they have, or can order, 50 to 60 pounds of 
hard red winter wheat, untreated (treated 
seed is strictly for planting). There is no 
reason they should not be able to provide it. 

It will cost between $7.00 and $8.00, 
depending on your location. Say it costs $8.00 
for 60 pounds or 13 cents per pound. You 
will use 4 ounce portions. That is 4 times 60 
or 240 breakfasts or 3.3 cents for each 
breakfast. 

One thing you will need is a Stanley 
Aladdin narrow-mouthed thermos bottle. 
These cost $19.00 at Wal-Mart, are almost 
unbreakable and will last a lifetime. Don’t be 
tempted to get a wide-mouthed thermos, if 
you mean to cook in it. It holds 3/4 cup less 
than you need. Also, the cap has a wider 
surface, which keeps it from holding the heat 
of the near boiling water needed for actual 
cooking. 

Next you need two quart jars. 
Mayonnaise jars or similar will do. To cover 
them get some nylon window screen from 
the hardware store and cut two six inch by six 
inch squares. Put four ounces of wheat in 
each jar. Put the screens over the jars and 
hold them in place with large rubber bands. 
Fill one jar one-third with water and set it 
near the sink overnight. 

Next morning pour out the soak water 
and drink it. It is vitamin-rich and a good 
morning tonic. Upend the jar in the sink to 
drain. After the first draining, flood the 
wheat about every four hours before bedtime 
and drain it. The idea is to keep the wheat 
moist. 

At the last flooding the first day, just 
before bedtime, flood the second jar and let it 
set overnight like the first. Next day, drink 
the water and treat the second as the first, 
flooding both every four hours or so. 

‘On the second evening the first jar of 
wheat will show sprouts protruding from the 
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ends of the grains. Now it is ready. It is part 
grain and part fresh vegetable. Its protein 
and vitamin content is higher and it is 
altogether a more complete food, rich and 
amazingly nutritious and, again, a complete 
meal for less than 4 cents. 

Empty the sprouted grains into a two 
cup measure and put four more ounces of 
wheat in the jar, flood and set aside 
overnight as before. Now you have a 
perpetual routine taking up no real time and 
producing a fantastic amount of food for 
little cost. 

With the sprouted grain in the two 
cup measure fill it with water to the two cup 
mark. Then pour it into a saucepan on the 
stove and add two more cups of water and a 
few shakes of salt to keep it from tasting flat. 
Heat it to a boil, which takes about five 
minutes. 

You will need a funnel to pour the 
water and the grain into the thermos, Take a 
gallon plastic bottle; milk, bleach, vegetable 
oil, etc. and cut it in half. Use the top half for 
the funnel. 

Fill your thermos with hot water to 
preheat it and then pour out just before 
filling with the grain. While the grain is still 
boiling, empty the pan into the funnel and so 
into the thermos. You will have to use a 
spoon to push part of the grain from the 
funnel into the thermos, as well as some of 
the grain from the pan. At any rate, do it 
quickly so you can cap the thermos to contain 
the heat. 

Cap then shake the thermos and lay it 
on its side so its contents don’t bunch up, and 
leave it overnight. Next morning, pour the 
contents into a blender and pour out part of 
the liquid into a cup. Drink the liquid as it is 
rich in vitamins. 

With just enough liquid to cover the 
grain, turn on the blender at low. Then 
increase the speed until the grain is all 
ground to the consistency of oatmeal. You 
can add cinnamon or any other flavoring if 
you like but you will find it has a delicious 
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taste of its own. 

You do not need much sweetener as 
the sprouting has created quite a bit of wheat 
sugar. You can add cream if you like, but I 
like mine plain. In fact, I just blend the 
wheat with all the liquid and drink it. 

You will be surprised at the energy you 
feel even a few minutes after eating. Not 
only will it enable you to be more energetic 
and alert until lunch time but it will also be 
an excellent weight adjuster. 

For instance, if you are overweight, 
that energy will make you more active and 
you will lose weight. If you are underweight, 
its carbohydrates will be burned up as energy 
and that same energy will activate and 
increase your musculature. 

‘There is one possible drawback to this 
3.3 cent breakfast. If you are active, no 
problem. But if you live a sedentary lifestyle 
and are sluggish, you may get the runs. Not 
chronic, just loose. However, this would 
only last a few days. After all, this is whole 
wheat, with all the bran. People have been 
eating roughly ground whole wheat for 
thousands of years. Up until about eighty 
years ago only the very rich ever ate white 
bread. Sluggish intestines were a rarity 
except among the wealthy. 

Consequently, only the rich got colon 
cancer. Colon cancer is caused by the buildup 
of carcinogens on intestinal linings. The 
rough bran from whole wheat and coarsely 
ground corn kept the intestines of common 
folk free from any such buildup. 

The same goes for oatmeal, which has 
recently been touted as the perfect bran food. 
It is a staple of the Scots and is high in 
protein. But what with the bran craze its 
price has risen much higher than its 
nutritive value. 

So back to the wheat bran and its 
unsettling effects on the innards of sluggards. 
This is only temporary. Any radical, even 
beneficial, change in the diet will cause a 
reaction. The intestines are not harmed, any 
more than unused muscles are harmed after 
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a first day of horseback riding. The nether, 
quarters doth protest but they soon get used 
to it. No need to overdo it to bowleggedness 
though. 

So I am not suggesting this to be your 
whole breakfast permanently or that you 
make whole wheat your staple food. What I 
would suggest, however, is that you 
challenge yourself to make it your whole 
breakfast for two weeks. 

You will save money. You will 
experience fantastic energy. You will 
lose/gain weight. You will even get cleaned 
out and regular and will realize that you will 
never really need a laxative, even 
Metamucel, from then on if you eat only one 
serving each day. You will iower you risk of 
colon cancer. And you will never fear 
starvation as long as you have sense enough 
to buy whole grains in bulk. 


Popular Mechanics Sept., 1902 


BROILED CORN BETTER THAN BOILED. 


The boys of 30 years ago knew a good thing when they used 
to go out and forage in x field of corn and roast the juicy enrs 
over a fire. Of Inte years people have forgotten all about this, 
it in boiling aweet corn instead of roasting it, they are miss- 
iz one of the best things in the eating line, 

A prominent physician In Chicago, who has x fine aummer 
fas much more 
iperior 
it is boiled, The inclosed sketch shows a broiler 


for corm on the cob which any boy can easily make by twisting 
piece of galvanized wite, Bring the ends to a right angle, 
sharpen thei to a point with a file, and there will be sufficient 
spring to hold the ear firmly while being roasted. About three 
minutes is suiicient over an ordinary cook stove with the lid 
removed. Make a few of these corn toasters and give a green 
corn roast party. Ita great fun, 
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TRICK CHRISTMAS CANDLES SHOOT UP WHEN LIT 


POP THLY JAN~ 1933 candy innide 


LAR SCIENCE MO 


Rep Christmas candles that will 
‘amaze and mystify the children can 
he prepared in such a way that when 
the wicks are lighted the outside. 
which is merely a. shell, will shoot 
into the sir and reveal’ a stick of 
candy. This is much more surprising 
id novel than an ordinary jack-ine 
the-box and is quite as safe. 
ake the candles by rolling shiny 
i paper into a tube, Each tube fits 
over a stick of candy set in a hole in 
43 in, wooden disk, also enameled 
ted, In the top of each tube, resting 
‘on the candy, is placed a coil spring 
tied up with a cord, and the ends of 
the cord project out of the top to 
form the wick, The cord is prepared 
in advance by dipping it into a bot 
saturated solution of saltpeter with, 
alittle glue added, When the wick is 
Tighted. it will burn down quickly and 
release the spring, and the candle 
shell will be shot high into the air. 
‘A few candles prepared in this way 
will add fo the gayety at any Christ= 
mas or New Vear's party.—G. S. 6. 


Wedging an Ax Handle to Hold Securely 


Popular Science, March 1998 


traced from one end to the other with- 
IF AN ax hetve breaks—or a hatehet or tt interruption, Por the welges, sprice 
hammer handle, for that matter—it serve, Cut them with a taper of about 
is important to know how to wedge 3/16 in, to the inch and with the start- 
now handle #0 that the head will stay ie cage thick enough to prevent. its 
fon and so that the “hang” su:ts your pune Sushed. into the saw’ cut more 
personal preferences. In fact, even With fury Pi ty hand, 
f now ax it pays to buy the head and “an Io Dy Mee scnger than 
the helve separately and At them toa,’ manor the heed at the oye. Do 
your own taste, provided you have had (He width of, the Nene tse the projec. 
fumclent experience with an ax f0tion provides an extra clinching effet 
‘The helve must be  well-seasoned, “Wing ‘maa or a plece of plank, 
thoroughly dry, and a0 straight-grained gel\s'ty grat or large edge snugly 1 
that at least some of Uhe grain may De ee ee ora tat ta correapand 
ing to the long axis of the helve. ‘Then 
make a saw cut as shown in the diagram 
through the projecting part of the 
wedge and down into the helve, and 
art a thin wedge at right angles to 
the first wedge. ‘The second wedge is 
fa very important item as it prevents 
“rocking” and subsequent loosening of 
the head. “After driving this second 
wedge with a hammer, cut it off at the 
end of the protruding helve, but be 
careful to leave the first wedge protrud- 
ing about % in, from the helve to allow 
for future tightening after the ax head 


: “always keep the helve dry, Because 
See. =) alternate drying and wetting will loosen 
wmvie the head. As a further safeguard, I 
n= | give the helve several conta of well 

zc ] Sxianed paint, which is carefully worked 

fs into any crevices between the head and 
the belve. 


tay on if 
in this woy 


Homemade Snowshoes 

Secure four light barrel staves and 
sandpaper the outside smooth, Take 
two old shoes that are extra large and 
cut off the tops and heels so as to leave 
the toe covering fastened to the 
Purchase two long book straps, 
eut them in two in the middle and 
fasten the ends on the toe covering, as 
shown in Fig. 1. The straps are used 
to attach the snowshoe to the regular 

shoe. When buckling up the straps 
¢ enough for the 
ig. 2. Fasten the 
barrel staves in paits, leaving a space of 
4 in, between them as shown in Fig. 3, 
with thin strips of wood. Nail the old 


shoe soles to crosspieces placed one- 
third of the way from one end as 
shown.—Contributed by David Brown, 
Kansas City, Mo. 
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fipom the eonntey—an invitation oF, to tse & more 
iy old friend, Colonel Manley. Me fon head.” I gave myself to loo 
wanth with hn —six travel; coquettet ye Mts 5 some 


Taave latered snot 
ge 


nari theory a well 
Seoriicet Wo must be poking fam at me ‘pect, that Uh 
oon hinge nerf fee the ety fe very accomplished person 


with the opening of spring? to mise the det 
Tinge at tho club-house, the’ yawnings atthe 
hiner, the ining out, the evening yertics? 
Hang Mus he firgotten that Fam no tanger 
fa bay? Well, nover mind that, ‘The old Halt 
fs roomy, T kuow, but not eo Tange as the heart 
ff ita owner. Lill necept the invitation as 
Freely as it wns given, —L will be with him too, 
foower than he Its bargained for, 1 will start 
tomorrow. 
Vd Tons at good as my word. 

he next morning Lveas in the ents sweeping: 
vest toward the bi 
sun occupied with angling thonghts of the 
rt ant future, At thirty-five man 
Dlished hal the Journey of life, aml begins to look 
Track as freqnently at he looks forward. 1 vas 
king of myself—whnt elo bas a bachelor 
Uhink off Desks, tho enwntry L was abst to 
isi ns the Tand of way birth —y Boyhood: 
THomocsthe theatre of yonthfat joys and follies 
Unulor such itis quite natal that 
one's reflections should take an egotistical torn 

“he the very ontset of Fife eas lft to my own 


vg to setntch amy antogeaphh 
Paine. If I have never fol- 
ive business, I have eschewed 


of 
‘Tanger theatre 


ll be pu 
fe flattered mayeclf teat Thad 

Terhayss I have. 
When we feel satisfied that we have sulcoll a 
robles, it pase=ses no interest for m, 
{ for the dl 


idence in a city, because one finds i 


atin considerable distance from the 


the last year, too, L have Tost w front tooth and 
if abit my temples has heyun 0 geal, 
There anny yet bo romvethinyg more in 

yy experience Iie tat, aul have 
to ope tat there nny be ome thy 
ot, fit seth Ue fist nil Yet of | 
spring, E have boon yearning eontinay for the 
country, anit dreaming of those pleasant days 
‘vlion the tra and tender impulses of the hart 
Jhithered not amuder the cold tyranny of Reason, 
ive hours of railway travel bron us to the 
csstains, nd Hunting From tho train had 
luggage tener immediately to the conch 
that was to carry me to tho llngo of Mande 
fcrablile-—the sent of justice and chief town of 
fay native county. ‘Tro teatn was lor the roads 
liver a Toutta ogra, a8 epiit= 

tice was only 

ener, Lore 


all_hilezyics 
Sours my Jet turned the horses heads int 
ance corner, and without Leaving his box, co 
tmenced hallooing ata dilapidated barn that stood 
Hav 

ct his voiee to no purpose for somie Tin, 
lula to get doen and go over to the barn 
Minit, After a while Ie exime Duck, accom 
panied hy a hatless companion of his oxen race, 
| nprarently, Boen just roused from. his 

fa strat, a 16 eyes looked swelled 
int Kia wool well dredged with chal, ach of 
These worthies was Htded with a dozen eats of 
torn, which were presently deposited under the 
“the four-legged. rates 

iran app 


tienes ofthe: horses 
commenced munching their bait 
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tito, while the bipods retired fo a seat ow the top 
il of the next panel, GE their pipes, and dise 
fesse the altars of the 
Teisure, ‘This performance lasted for an hour 
Ty tho watch, when we agin got under way, and 
in tho course of tine hauled up in front 
of the village tavern and stege-ofice. 
“Althowele L was still five miles from 
the place of my destination, Tid not 
ret to earn that this was the terminus 
ff the stage Hine. I knew the ron to 
Rockston when I was a boy, lad often 
walked it, and could do it again, So 
iy buggnge atthe tavern, Lstart= 
Fight lid of an opportunity. to 
firetch my cramp logs 
‘As Ltringestaln famuiiarsoenes 
snot my eye, jst ae Ea Rrown them in 
hoyle. Ab some points was Lowile 
dered with changes forest eloared out, 
‘thicket grown up, an alteration in. 
Toentfon of the row. Once T thought 
Tvl lost my wy, bat was soon reas 
sured by the appentance of an unwhiter 
washed, tntidy,, weather-boarded 
building which I recognized as eho 
ountry wore, at the cross rows 
mile from Colo 
‘Aeoxple of seopy 
venorable rack, half 
fn dowen contloas loafers on th 
‘ry-goods boxes at the door, i 
Aieated the eharaetor of the place 
without a signboard. 
Notwithstanding 


wry, sl wat gat of an apology 
torrest, A mingled odor of dry 
xoonls nid grocerion saluted ny 
eo of entering; ene the stove 
that of whisky and tohaceo pre= 
Aominated, ‘Tho elvil clerk. of- 
ford n seat, and then torn to 
walt on n rustle customer, wh 
hho. ioitly.pliod with indues- 
monte to pirchaso eertnin ten-cont 
calienos of livaly patter 

"Hite 
Homoapnn,. thoughtfully. 
taker-a sight of truck to rene, 
round yeinimen noraudays." 

“That think of the price! Only 
ten cots foe sc 
Toe than cont, Cassar 9 

"A della fy,” suid Home- 
nun, salitoqutaing. 

“CAWhate a dollne Bity to sen 
fom ch ie as you have pot? 

3 miidin’ solid chunk 
‘itm woman,” roped the fener; 
"git stouter every year.” 

“tTust Took at thse eolors." 

Te fle” 

“IC yow stand as long a9 these 
colons yon'll be n rich man, TL vnrrant th 

Wheat ie mnt TIL think of 

Better let me pat it up for you now. 
cent of the neighbors want it, Mrs, Colonel 
Manley admired it very much —wants to get it 
for hor danghter.” 

“Well,” ani Homespun, drawin 
Feather prse anu then putting i back, 
take jist a sample of it, t0 co if 
tan Tikes ity and thon she’ com try 

"The clerk tours off sample, treats his ens: 


cont his 
Treckon 


salletngs across his horse, anil wishes hisn a 
food evening. 


"Attncted bythe click of the glass, fellow 
the oor sp 
swonbiel 


Siinne ie Tected,” said he, auitrese 
ing himself inn general way to the clerk, my- 
self, and the bottle, with the apparent hope that 


eae ws woul re 


10 show now.” 


"As there was no reply the eveliel dog rlne- 


hha Is no 

ast fall ho 

nul ‘on the county. A eck ago 

Ihe was tril for trading with negroes, and only 

Aschargel for want of legal e 

fone of our Tending men in primary meetings, 
ete. Perhaps you'll 


gorgle 


the nttentire 


” amt 
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‘ear of the statesinan, nnd he again appronches. 
“What's your idee of the ehancos for the next 


rsd direstytomsl, wat post, 
‘To.scknowleige tat Id no fds winter on 
{he bjt might have lowers me nt etc 
of the questioner. I therefore pat my 
finger encmnly om the sof my nox, 
loreal myo tna 
overt the bay Denk seething? 
"Tis alton of tho momentos ques 
tion appeared tobe elstcony in tho 
Highest ogre. ‘he fico of the atroe 
tnrned wich slash joy as he lel a 
tumbler to the Win. te’ ek 
en tinting the shy nit th, 
dea shan motion toma ho eater 
Her, which vest in nothing ‘hen 
arora eat athe cou ge 10 m0 
Iai in ay emphasis whisyer, he 
isn anger on fer aq 


He 


T replied hy a look of astonishment bor- 
ocing on terror. 
“Thi 


io. acseheming. andl s-conniving, 
of our property,” Tie went on 
reasing emphasis, Tut never 
mini” (Here bis voice grow familie, 
ful fo mai several efforts to put Mig arm, 
iA me, whieh movements T dtiente- 
Iyeluiol.) "Shut," ke comtinnel, smacks 
ing hie ipa and acrewing. his fentures 
o an exproseion of ineffable diplomacy, 
mind, wait Wil we git Cuby the 


net whon T pat to Rocky 

tom, ‘The ol howyo seth its quoor hipped 

roof ant outs chimney, drawn bn aarp 

‘outline on th glowing went presonted picture 
sie respectability whieh tho most 

mower cotter cantly vill atrives i 

nin to ennuilate. "The very dilapidation visible 
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{nts ontnittngs and sureoundings was more moment then smiled, and 
suggestive of enn sesatited consequence than fai, 
‘ennofthiftor taste; while theslesk nd elegant ET perro yea tdon tt tak 
formsofthe Worongh-brel stock in thebars-yard, sucks itereat in politic,” 
te shining faces ofthe negroes about the quarter, T detectol a sndo of disap 
the tall grove that surrounded the dwelling, the intent in his faco a he sat 
Inve peat bending under it oa of Tscbowe ““Yardon my levity, Colonel; 
‘inter fruitnge-a foe of roosting tarkey=—all Inu goo cher and the sight of 
‘nraeeriza the abode of oM-fashioned abun Gd fiends Dave laden ony 
fe a hospitality é ¥ Shows, aad have ineapctnted me 

stout Henning against the gte-post en from tnking grave view of a 
this scene un the red in the west gave place fui, either public or private. 1 
to tho ahcon of freight throwgh the windows of iu acknowledge, however that 
the old mansion. ‘This reminded me that the tf late years have toubod my= 
tvening air wna fronts, amd ng the excitement Seif very ite about the governe 
ft my walk had wort off was chilled to the wont, Hetiving dt, in onary 
Tone. tins, that eitzen best serves the 

"Thro was a sear hearth within, however ‘State who mannges his own Dusk 
and q warmer weloome, ‘The Colonel and his nen bet” 

‘at the door, and there was x broad “ Sapyeose George Washington 

find gonial sincerity. im their greeting, which tind Hild such an opinion 
took pontession of tho heart, at it were, by a “WAIT those were not ordinary tines, When 
onp-eansin—throstng into tho shod t the Union eracks open, for exnn and anotier 
pretentious and ded courtlnes of cit ‘Quintns Curtis fx wate juat HU them call on 

Tas warmed before I npproached the fir 
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ch of ambition, "The 
tro patriot verves his county, oftentimes, oven 
inut the hope of glory or reward.” 

Then I ‘ct ane back hero at the 

Fallow that lookes 

“The Colonel rolkdencd, "That worthlort 
his chai 
Tas ut 


Things Took very well about s 
thor 
wank yout, 
wala. 
Te continvod, “1 begin to fear 


ft homo ete I was seated, ‘The tablo stood 
idle of the yoo but a 


sialon mvement of 
tol the servant ar 


Tyustod out with ji 
that some exten dishes were to be ordered. 
‘wide hearth glowed with hickory coals, yet fresl 
Toye mst he heaped on, nul fresh chips to ex- 
pralite the axe, wntil the very walls trembled 
bith the toating fire. For one moderate, 
‘Me-sizedadivieual this soemed superlative. 
"Phere was comfort and supper enough for 
twonty. "The Colouel wns fond of 
polities and moral philosophy. Io 


uirel is the person wo snspeet of stealing 


“Ty saspect," said tho good dame, “that Mt 
erkeley Js fired after his long. 
journey, and would Tike to go 10 
ie, 
“The suggestion chimed in with 
wy feslings precisely; an erelong. 
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I iad snffed ost any tallow ip 
anu rolled into @ high feather-hed 
Tvth a delicions sense of weariness 
that Lhd not enjoyed for years. 


“Dreams, eal in the morning. 


Days of my youth, L will remem 
For the pres 


er yon treo 
ent goog! 
Sip avai wns eect with 
ensng and foliar sights and 
Snmise "The an, Hike «don 
roy wasahontiyhistovel beams 
Thm ein x ponte il gle 
‘inethnongh the Tents treetops 
Felening the. distant. smote 
‘while the adowed meadows were 
Thy vil witha trans 
Jmrent mist, The’ whole p 
{ion was asi an Tose no tie 
ingettingoat to ne the fun ‘The 
tinkys Ta eome den from thei 
roost while to rival cocks were 
i and olbling emus 
in ping and asurdty remind 
ing one for al the work of x cous 
Ue of oratorlenl demmgogues bes 
Toro the popte. 
‘Asin compa with some thie 
cov vty tethered T sto 
Mitring this droll exhibition, 1 
‘haerveta egraing, accompanied 
Hiya bee of og ng pt 
‘are, hit eotntenance even 
Sing a nixture of shyness and 
curesty. By n nen movement T comer 
Him Betweon the pote and tho house. Finding 
thuro waa no eteape, he stood fr a moinent 
fod uncctaty, een smustered luck to fn- 
ir hi fae. 
You grin to et my hea of $ 
T rsnrel hn tae Xd no such intention at 
this times This face sone wth tsfoction 
AM fet secre of is own safety, he 
touk to inform me of tho worthy character o 
connie. 
irr sod dogs, Sirs dey dn 
Lyrae re gee cai 
tant one of thot ha bl eoentenance. 
“Des Cent, Sit, Ife ai used. to suck 
tnt dey dons barat his wont wid a hot ay 
sho ont do no oe 
‘Upon this L promised that the does might 
anhangel i Ing a# they Behave themselves 
ful the party then tan nay shouting and ely 
ing for very oy. The delicious Foehness of the 
tie indeed me. (o eontinwe my walk townnl 
ing paste fel yond the hen, where ath 
, me fine flock 
Althonsh 


suck abs 
vated 


‘ered spon a rocky Knoll, T observed 
fof eves with theie new-born Ian 
hho sentimentalisty I could mot but panze to 


tnire this gentle family. ‘To the political econ 
‘mist aight of the South Downs, in their unshorn 
ccomeliness, might have suggested good mutton 
fan woolen factories, ‘To the speculative phi- 
Tntbropist the model of a community opposed 
to ware-of a society based on innocence and 
love, 

“Alas for seraphie philanthropy, and the pr 
ty gamboling lambkine—to a certainty you will 
fil be shorn and ronsted in the end! 

T foun more entertainment in considering 
the subject artstically-—in the picturesque beau 
ty of the attitudes and groupings; oF phiysiog- 
tomically—in the ariel expressions of thesheep- 

I fees, ranging from poetic meckness an in- 


noconee, through every i 
the most ludicrous sillines. 


termediate phaso, to 
Te ie a vulgne et 


ror to supporo.that one shee ike at 
to which many of our 
Tn ex: 


Ini, wool, oF fe 
‘that is exsential 
doing neglected 


not all, f they have in 26 
ridual anil character- 
Vs face. ‘To the 


nceurato observer 
the readiness with 
mother; nor does he 
that the Laplanider, who has more reindeer than 
hie ean count, will yet immediately detect 
bcnce of one familie fice from tho herd, Give 
fa man a microscope, and a motive, and 1 be- 
Tiere he olf by an util, and 
fn the course of 


‘R stulden movement among my sheep canted 
me to then; amd the workl therehy lost a Hec- 
thre on bestial plysiognomies. 

Re my elhow stood the canso of the dis 
ance—-the negro whelp and his dogs. 


T felt 
exe at the interruption, and ordered Nin off 


Instead of obeying, he began another eulogy on 
the character of hie playmates, earnestly stting 
forth their spotless innocence in regard to sheep 
Killing, and extolling their prowess against exts, 
pigs, and ground.cquirels. When he had talk- 
fol himself into a Nand knot, I repeated tho or- 
dor sith  ménacing look anid gesture. 

“Derc's a. sick lamb,” quoth he, “what's 
spine to die. 


| iiciently to make a 
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‘True enovgh, there slood a ewe with rueful 
face and distended uaders beside its helpless weak- 
Ting. It was entions to obserro tho simple arte 
of the poor ereature to attract the Innb’s atto- 
tion to its natural food, In vain she bleated 
and gontly pushed it with lor foot. Naturo’s 
first instinct wae wanting or dormant, nnd the 
Tittle one refused to take hold. T-ealled the ate 
tention of one of the farm hands to her ease. 
lo immediately took her, relieved her swelled 
tente of their superabundance 5 anid then opr 
ing the laml’s mouth with his finger, Aled it 
swith the fragrant milk, ‘Tho Title ereature sval- 
Towed again and again, and at Jength revived 
eeseful effort to help 
imself. Ina few minutes he got upon his legs, 
‘and trotted after his joyful mother to rejoin the 


The jingling of a bell at the mansion ane 
wonnced bretkinst, and a cheerful hour in the 
Hronty air had made the sound most weleome 
‘After breakfast the Colonel formally intros 
to Diag, his swarthy ranerelial, and 
rouse anu estate at my disposal, ‘There 
‘8 sildlo horso for my especial service} 
Ingey for adrives. a foeingpiov to shoot black 
ins (no other game being in season); and, inal- 
Jy, the Iibrary, with nothing in it of w Inter date 
alts novels, Hf we except agricultural 
periodicals nnd newpaper 


‘Then for the programme of the dry “the 
Colonel was a ann of business. Althuigh he 
Kept an overseer he wne in person chief manger 
Df the estate. Tie tonk breakfast at seven, dined 
ft ome, suppest at seven 34, an aeent to be a 
Sight, except when he had company. Tn addi 
ion to his private affairs, he helt public offices 
ff test and dignity that ocenpied his time, Me 
fas n Justice of the Peace and Tresident of the 
‘Agricultural Society. Toalny be hd business 
‘on the farm and in town. ‘They were planting 
com, and it was Taw day. Would I ride with 
Im? «Remember at Kockston you are in Lib- 
erty Tall?” 

T respeetflly declined the ride, the bugey, the 
eon, the library. In short, T determined 10 pass 


THE SURVIVOR VOL. 8 


the doy according to a fancy of my own. Tt 
should hen day of strolling idleness among, 
scenes that find Been faniliar ix boshood. 
T set out, therefore with sketel-hook 
pocket and’@ voluine of ‘Thomson's Seasons” 
iin the other, weeful to balance the Fkirts of ny 
Tlaving fetched a compass, avoiding the 
ard, Terossed an ope centered 
I broken with Tedges of 
ry thickets, Here in « 
elf, and gave memory 
tho reins. Vagsely ane reluctantly at first the 
shavlves eatie forth from the great exanetery of 
the Past, wit ead ani quickened by sone 
iniiay ight or sound. ‘The form and 
the ferns aud Hichens aout the rocks—H 
ping of the woodpecker on the hollow trank— 
the bark of the squirrel—the very smell of the 
‘Soot by-g0ne 


eones, Unvedinimed andl distan 
Tike nnd near, while feos of the dead 
sgoten crowded around me warm with the smiles 
‘of by-gone lore and friendship. 


obit 1st here 


‘no, not mony, Mr. 1 


“Merry 
‘And yon hero 


Conform howe worthless dogs 


hexin, you imp of Satan! How dare you follow 2 


n this way? 
“SMnster,” evied the imp, st 
trombling, Tsee yon i 
T thonght you gyrine t0 
and Tote do dogs.” 
" Avay with yon, pestferous varlett* cried 
I, whipping out ny penknife and rushing at 
Fim. “LIL ent you into forty thousand gib- 
Teta" 


sring and 
ros, ad 
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wag changeit Instantly 

ibe pleas 

7 fe this you? Tans 
on ‘members 


the bushes like a rabe 

1 followed, sh 

1 and poting them with stones, 

disappeared over the brow of a Bill i 
of the house 


bie wi 
“Why, Mass Horkel 


Tro Harry's wil 
Tarrytown rn aa tll 

‘And sho did run, Tt wns now amy turn to be 
surprised, How docs this woman’ know me? 
Who is Marry? Whence this flattering wel- 
come? Sho possibly mistakes mo for another, 
yet so sens Fania wil nol” 


T vas the more pleased to perecive tat 
rants of these rustic dwellings were of tho oli- 
oul breeds; that the Tort of the hamlet 


While L atood thus purzling my brain tho 
fool woman returned with hee anya atout ne- 
{ero with bnld foreicad aul geialed hai, oppat- 
‘ently about sixty years of age. 
hie exclaimed, 

“Tord be praised, Mars Rerkeley: 


‘As Llooked up 


Tein you, 


“The very type 
Aeeaulence jx 


stn, aul feathers, tho 
Shanghal, may havo nul to do with the deteri- 
1 


But when wo 
Teading who once trod the walks of onr Rep 
Hi, a Wy their 


poslery-yn 

Dreots of chickens. 

While T was pondering on 

‘gro woman, somewhat auvan 
i 


didn’t eliove Melindy."" And 


sure onongh. 


pel any 
fand questioned her in regard to the modes of the good old soul saluted mo as if he were n Ro- 
is Thouco man bowing before a patron saint. ANI that 


9g fowls, tho proprietor of the fe 
that stood near, the estate che belonged to, et, 
pon ‘all which subjects her answers were 1e- 
spectfal but Dut when I toll her wy 


fr ing swith gratitude—that Yoiee husky 
‘vith emotion—made all clear in a moment. I 
remembered Harry and the eirenmstancos of o 
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has it been, Harry?” 


‘owenty years, Master, I have 
tooken account ofit year by year.” 
“Rour-and-tyventy yenrst, Can ithe possible?” 


‘So we went to thei eabin, where presently a doz 
fn or more children and grandeildren drop 
jn by redandl tom hoe. es ayer oe 
cessivoly presented, mate ob m 

ced into nooks and corners, where, with stretched 
‘eyes and hanging lips, they stared at me rover- 
entinlly, as though I were a tutelary 

“Twenty-four years ago," I repeate, 
ly. “Since that many loves have 
{grown cold-—how vishipe perished — 
how many pearls east before swine—how many 
hundreds of dollars worse than wasteil—yet in 
tho ruder soil of this faithful heart my chilis 

Thad planted the sced of gratitude, which, 

iantkillr’s ean, grew smd grew 

il the plant seemed ont of all pro- 

portion t0 the root from whence it sprung, or to 
tho earth that sustained it. 

Ona cold drizzling morning, twenty-four years 
go last Chrgtrons, E was making my way thro 
the villago of Hardscrabble with light heart ant 
Chris ter fm my pocket, mentally re- 
Jojeing inthe number of eakes, marbles, 
‘mckers that would presently eome into 
teasion, As I passed the county jail I wns ar 
rested by the sound of a melaneholy ant not wn- 
rusical voice ringing. w Methodist hymn; and 
‘on looking up T aav tho fuco of «negro man nt 
tho window peering wistflly throug the heavy 
trating as he sung. When T stopped the musie 
ono, and tho prisoner gave mo a cheerful 
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ng. 
“Merry Christmas! young master.” 


“The same to yor, 

having a good tim, though 
“Tings, master, ‘cause Tse 60 lonesame. 
Now I thought of all the merry-mal 

were goingon 

dancing, fat 

in store for wl 


fe ann lock ; ane then T looket 
‘at the cold gray stone walls, and the decp in- 
terior gloom behind the grim grated windows, 
‘end thought the poor soul might well fect Jone: 


Dest to keep mp your spirits 
any veay, an Tm sure yon'll soon be ont, But 
‘maybe yon can play the fille, or ean rend, to 
pass away the time. Teould get you a book, or 
orrow Naco Coleman's fide for you." 

“Biess your good litte hour, young master, 
Tean’t play on nothing, and have no Inrain’ of 
any kind, an only ting two tunes T larnest 
ft camp-inecting, and whistle two or three jigs 
‘The most Longs for isa pipe and some tobners.” 

Twas thrilled with a sudden joy, and hurry- 
sng aa fast nx I coubl walk to the store, I invest- 

pean tolaceo, "Return. 


your pipe and tobacco," sald I, hold- 
Tackage. 
‘For me! yor 
‘ero, with grateful surp 
the boy, has he spent his Christ 
the poor nigger?” 

«Team got mor 


repli T, sure 
ly, although T was not xo sure of ft. 


le to-ms Hittle cane and passed 

ky han that was stretched oat to 

way in confusion (0 es 

ngs that were showered 
n from the prisoner's window. 

my dass after I pasted atl repassed tho 

fon my way to and from school, never failing, 

ito exchange greetings with my grateful protégé, 

who always signaled my appearance by puiing 

great cloud of sinoke throvgh the bars, to Jet 

Ing sce that my present yns well enjoped. Yo 

lat L ever inquired the enuse of 

learned why he was re- 


ibrance in the shape of a pair 
irre. So it continecsl season af 
fr season, nd year after year. Sometimes 
wens a dozen apples, a hatfal of mts, n super 
‘water-melon,  heare of partrilges 
thing and every 
feted, ad that i 
mand 

‘At length it seemed to me the 
tums haa eo Gar exeectest the original obligation 
tag, om recciting my scenstomed present one 
day, Linsisted om his acceptance of some rem- 
eration. His look of wounded sensibility told 
te of my error before he spoke. 

“Young master, I did not think you was a 
ne to treat me #0, Yow is gettin’ protd now, 
since you growin’ mp to be sich = proper young 
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protested against being thought proud, yield 
ced my point, and pence was male, 
‘The yeas of study ond of travel, of enlm 
thought and stiring adventure, that had passed 
ince then haul go nearly obliterated these little 
icidonts from amy anemory that T recalled. them 
‘some difficulty; while in the monotonous 
and uneventful life ofthe negro **the time when 
‘Mase Berkeley spent his Christmas-amoney t0 et 
im pipe and tolaceo” stil Toomied up as & prom- 
nent Iandinark 
Tefore taking Tenve, Twas anxious to mark 
thie visit by some especial compliment and grat- 
ification to my ancient friend. Tt was high noon, 
Tue morning’ stroll ad sharpened my appetite. 
T hiad remarked on the hearth a suspicious-look- 
ing heap of cinders, to which Madam Harry hnd 
aid some attention 
“Harry,” aid, have not tated ashen 


Marry snickered outrigit. “Why, master, 


cf thece it any thing Melinda enn’t be beat it— 
it's ashveake." 

“Tie pleased ala 
sas nervod showed 
Tend, Tid ot ail 10 poi 
doing the ash-enke justice, 
walk, feeling fresher in 
lind done for many a day. 

rong fil nol forest, lado and thicket, 1 
rambled on dreamy, sneonseious of the passage 
fof Gime, until at Tongth Twas aroused from my 
Toveries hy the sont of a horse's hoots rapidly 
approaching. I was in tho midst of « dense 
‘von, near n private ron which was apparently 
That Htlo weed, ‘Tho wun wan declining in the 
west. ‘The dinner-hour was long past. My en« 
tertainers wonkl bo vexed, Tut I hat no tine 
to dwell on the subjoet, for the next moment a 

Ulack rsa dase y at full gallop, 
“Tho rior was an uncommonly pretty young 
sirl—at least so she appeared to mo, as L eanght 
2 glimpse of her face beneath the plained ridinge 
Hint, She redo with the gence and confidence of 
fan acectnplisho horsewoman ¢ hoe figure, teen 

ing hat, wa athe 


ity with which tho Junch 
fT jst hit tho nal on the 

the eompliment by 
iL een restaned my 
vind and body than Z 


ingly elogant; while a pwofusion of faxen ring 
Jets fall spon hor shoulders and floated in the 
breeze, 


much T noted during the fifteen seconds 

Pho aavonture was deckdoly 
‘emotional, driving the kheep and all the other 
rrarl pictres ont of my head. Oht the vanity 
cf potting wisilom, and the absurdity of eonsort- 
ing with owlish Profestors, if man of my age 
isliableto bo thu fhistored nt thesight of a cone 
try lass riding through the woos! Sho rider 
wwell—-tnt Tet her go; she Tooke as if she wore 
fally able to tako care of herself, What is she 
tome? Byctheaway, what an admirable sight n 
fine horse is, especially when exeited and moring 
rapidly! Abt here comet a woodman with an 
‘axe on his shoulder and, ns I live, another old 
‘Seqiaintance! 

“Hall, Gabriel 

+ Sarv'at, master” 
bt. 

“Gabriel, what young lady was that who rods 
by just now? 

EDida’t ee her, Si, I jost been ehoppin' a 
Tittle wood wp here on de fil, and as it nigh 
‘sundoven T'm a guwino home to supper.” 

“Took at me, Gabriel: do you know who T 
am?” 


id Gabriel, iting his: 
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Gabriel did as he was ordered hut presently 
shook his head. “Please Got, master, your 
face looks kind’ like somebody T knowed, but I 
Yaactly wh’ to place yor.” 
remember Robart Berkeley? 

“Don't tell me dis ie Mass Robert Berkeley!" 
‘vied Galil, aith mgr 

‘he very same,” Lnnswered, while fembling 
in my pockst for a quarter. |, 

‘Why, master, E never would hare knowed 
‘you. you begins to look middlin’ old." 

“tho devil K dol” I replied, withdrawing 
iy Innil and battoning up my pocket. 

'AsT started up the road 1 turned and bal- 
Floors, Gabriel, do you remember the time Col- 
‘nel Manley ennght yor in his hen-house 

“Go long, Mass Robert! Who'd & thought 

‘member dem foolish stories.” 
"Took midlin’ old,” do 1? you anointed old 
ikon thief" 

‘As tho sin was nearing the horizon T quick- 
ned my pace, anv in the course of baif an hone 
the chimneys of Rockston wero visible, gikded by 
the rays of the getting sun. 


Tavsing by the quarter {was startled by an 
outhrenk of ‘accompanied by vo= 
eifexous scolding ie thwacks, barking of 
logs, and Ton gutlaee of thio 
hraingled din, that startled the tnrkeys on 
roost, A single glance ruficed 
‘whole matter. A halfadrowned kitten eseapin 
from the warh-tub; a stont mntron, with the 
whet head sailor her nrsn, acinistering the 
Condign with a heavy hand; attendant negroes 
fan dogs laughing, and barking their respective 
sentiments of approbation or disapproval of the 
proceeding. 

ne deeply versed in the mysteries of the I= 
smn heart says that men, inspite of a Christian 
ealueation, ate very prone to feel asceretsntisfne~ 
tion in the misfortunes of others. I rogret that 
or obliges me to plead guilty to the charge 
in this instance, Teft my youthful friend and 
follower to the tener mercies of the oppressor, 
rind mada my way quietly to the mansion. 

‘As Lentered the Hal, with the eonseionsness 
‘dat my day's tramp was concluded, a sense of 
fatigwe took complete possession of me. 
marlorslooe stood ajar, the room was wntenant= 
a, andthe bvwilight glow of sunken hickory 
fire diffused an air of comfort through it that 
was irresistible, entered; and throwing my- 
self upon an inviting lounge, vas soon in full en 
Joyment of the most delightfal of sentimental 


Plencantly L reviewed 
swith alter 

their ecameetions with 1 
fof all the fair lady of the forest haunted my 

‘weird beaut ashi 

Now 

fancy prizaled me, for Kad never been a reel, 

‘year had passe 


arity of may pals 

fan dreamy interest in a stranger, seen 
Tike s shooting star? 

sted elon was strc, the sou 


mea nny cute, that 
The the scree wow Strange 
tat T should have hesitated, Just x0 he looked 
tthen Trees er throng these same proves 
Aealkel wither in these manny lane, worshiped 
fern this ol Tal, an once-—oneg only on 
her red lip presed the see eal of love:— se 
frnls aml goddesses, I believe i was on thie very 
fotst 

But time, and books, nn travel, aul sek 
the marly with itt rensning, al theories, an 
inbblings! Hla sich trai then so nearly oblt- 
trated the golden dream of mp youth? ANT 
Street Ellen, had pride heen less obdurate, or 
Tove more steafast, a diffrent i might have 
Ihoen yours aad mine! 

Taicn anit myesi€ were wear the samo age. 

nro wore about sixtcon wo Toved each 

Tent her bon 
ya are he 
ie 


form of grace. 


wi 
cer dearly, ant were engaged. 
aquets, wrote verses in. her all 


whieh T po 
Tack to hers she theew them Gre, 
and sent me a sinall paper of ashes, which I seas 
faiven to understand seas the remains of the ring, 
In a towering fury I took the 

the blac lore-knot her fairy hand had tied, and 
having frizzle it on a shovel, sent it t0 her 
reeking. lack came the tattered leaf from her 
album, with my tender vers interlined with a 
Ttudicrons parody. Who ever had the last wor 
jinn quarrel with = woman? I gxve 
sgotdrunk. Tn short time my goardian, ear- 
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into bad bi 
len ent £0 1 


ing that T was gett 
away to college. 
Caught a handsome beam, w eaptain i 
Scho martied her and took her to a post on the 
Western frontier, Ihave never seen her since. 
T hear that she is a happy wife and mother— 
ray Heaven bless her!—and that hee Captain 
is now a Calonel—may he soon become a Gen- 
eral for her sake! Sho was not my fist love, 
by half adozen at least nor my last, yn score, 
Yet now us I recall her she was the awectest of 
them all —e0 beautifel, x0 enthusinstic, £0 arte 
less, 0 sincere, AN! could those days Int 
come again, and I hod the choosing, how gladly 
would T turn my back on the great world, with 
its gilded allurements, and seek the better yart— 
Tifelonig companionship with « Toving heart 
Tike hers! In dreams they say that Teason 
sleeps, while Fancy, ever wntchfil to escape her 
istrers sip ber fotters, epreads hor tel= 
fomphant wings, and hears ws, ynresisting, where 


T started up in eonfasion, 
Good Heaven is this « vision My carly Tove. 
come Ick? Hllen Manley! A buret of lnughe 
tor was the response my exclamation licited. 
‘Tho Calonel stepped forward. 
You've hind a good nap after your walk, Mr. 
sy. This ia my daughter Alice, the youne 
{gest horn of out hoase—onr baby, as we stil call 
hier. ho was an infant when you Toft us.” 

Mr, Terkeley," exelnimo the old Indy, #1 
fear you minsod your dinner to-day. "To bo ane 
wwe lind but fio to tempt yous vegetables wre 
10 scarce at this season.’ 

“Me, Manley," quoth tho Colonel, “111 


svaranteo that Bob orkeley never sat dovn to 
2 finer dinner than yom hed to-day, Such a 
Tham, such a turkey, sc « puri 

Mrs, Manley modesty confessed that the pd 
dling was a success, and remarked that she had 
pat away a piece of it for me. 

Geld png for suypet” tid the Cal 

© Thy no means,” replied the Indy, with sprit. 
“<I hail it kept warm, and the turkey too. It 
the gentleman tas missed his diner, it will 
probably not bo amiss at supper 

T must have appeared very 


lly meanwhile 
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for instead of taking part in the conversation, T 
conly rubbed my eyes and stared at the Iovely 

"The froliesome curls were tucked up dainty, 
tani the ‘riling-habit exchange fora simplo 
gown of black silk. Dimple smiles playet 
fist the roses in her checks ns she spoke. 

“Think T passed you in the wood this even 
5, Sir?" 


T stammered. “Pardon me— 


3337 


Mes, Manley spoke mp: 
«Mr, Berkeley forgets that his old flame, Et. 
len, is a fine motherly woman of thirty-five, with 
aon who expects to go to West Point next year.” 
‘This was the bucket of water that brought me 
to my senses. We laughed, and went in to sup- 
yer. I then related the adventures of the day, 
not forgetting a description of my dinner, which 

‘eaused a deal of mer 
"anid the Colonel, 
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fon. It is her delight." 

Mrs. Manley took this opportunity to express 
‘x hope that her danghter would lay asi certain 
wild, rustic ways ehe had aquired, and deport 
Thrseif with m dignity and gravity befitting the 
cocersion and company. 

Bless the good lay! does sho think T am a 
vghear to frighten the givls? INL tako good 
care thet Miss Alice shall not find my society 


he suggested, with a pretty blush. horseback, this young 


corer the cout 
iy will be your compan. 


We are to ride to-morrow morning, 
Good-night, and pleasant dreams! 


Secrets of 
Ventriloquism 


Much has been written regarding this 
popular form of entertainment and it is our 
aim to simplify and not to confuse as in a ma- 
jority of cases. 

Ventriloquism is not the throwing of the 
voice as people are led to believe but merely the 
imitation of distant voices. Ventriloguism con- 
sists of two kinds, distant and near. The latter 
is used in connection with the wooden dummies 
that are so popular and that should be the star- 
ting pont and the rest will come later and be far 
easier. 

Secure one or two ventriloquial figures and 
you are prepared for work. Select your 
dialogue and practice the following: 

Stand before a mirror and speak. While 
speaking, maintain a fixity of countenance and 
a rigidity of muscies and nerves about the face 
and lips, so that no visible movement can be 
noticed. 

Begin by saying as distinctly as possible the 
vowel sounds — A-E-I-O-U. 

Next close the mouth and rest the upper teeth 
on the inner part of the lower lip, but be sure 
that your expression is easy and natural. It is 
isn’t, make it so. Now, practice the vowel 
sounds again. 

Some letters cannot be easily pronounced in 
ventriloquism. These are p, b, m. All words 
containing these letters will be hard to speak. 
‘When necessary to utter such a word you 


should substitute some similar sounds, or turn 
your mouth away from the audience, so that 
you can move you lips without being seen. The 
former method, however, is preferable and 
should be generally adopted. 


For instance: If you wish to pronounce a 
word with a ‘‘p’’ in it, substitute ‘“‘f”’ or “k’’, 
For “‘piano”’ say ‘‘feano’’ or ‘“‘keano.”’ For 
“mm” say “n” or “ng.” For “molasses” say 
“nolasses.”” For ‘‘b’’ substitute “‘v’’ or “‘g.’” 
For ‘“‘being” say ‘“‘veing”’ or “‘geing.”” 

Speak in the natural voice or the voice of 
some character you wish to impersonate. For 
instance, if you have an Irish figure, talk in the 
peculiar brogue known to the Irish people. 
Your success depends on how well you work 
your figures. The delusior is carried out by the 
movable jaw, hence there is no need of the 
sound of any distant voice. If you place a 
figure on either side of you, 12 feet distant and 
speak without moving the lips, the voice will 
apparently come from the figure whose jaw 
moves. However, you must use a little trickery 
and indicate to the audience by word or 
gesture, from which figure the voice will come. 
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Scientific Stunts January, 1937 


ROMS Eg PLOMEr EE RT MENDES 


Coxsect a neon tube and a con tervals, the current building up the 


denser to a ditect-curtent supply of —charge’in the condenser until es- 
about 100 volts, as shown, with a apes asa flash. If the 
strip of moist newspaper to'act as a increased by moving the wire alo 


resistance, The light will fash at in- the strip, flashes are Tess. frequent, 


Disproving a Common Fallacy 


You probably have heard it said) that 
hhot water will freeze more quickly. than 
cold, To disprove this common fallacy’, 


AEE or ae cae Mirror “Ghost Images” 


mechanical refrigerator. Contrary 
{o the popular idea, the cold water 
will freeze first, "This is the lo 
result, as the hot water natu 
Fequires a longer time to lose its 
hheat and reach the freezing point 
The origin of the popular, erron- 
‘ous idea is a mystery 


has dis. 


se the obje 
the thin layer of gas held to all 
surfaces by absorption, changing the re- 
action to condensing moisture. 


Test Shows Why Steam Pipes Hammer 


Buoys anal tl nt the 
of a bent glass tu ly fil 


Measuring Magnifying Power fe > with water, and place the tube 

By ateans of a sim. i the bulb unt the ‘water bois, 
ple test, you can easly : . jetk violently up and down. ‘The 
Ineasureé the magnifica { explanation is that when the steam from 
tion of a hand Tens or the bully is condensed, water from the 


bier rushes up the tube, only to be m 
lok thro : rf 


more steam coming from the bulb. 


and with the other eye 
ic another piece of the Tv cary text wit! 
same ruled paper held {zou Mew much 
ten inches fram the exe, 

as inthe photograp! 

‘The number of spaces seen with the w 
aided eye that equal one space as set 
Under the lens is a measure of the magni 
fying power of the lens, 
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Popular Science Monthly JULY, 1933 


“te § QUICK GROWING DEPRESSION GARDEN 
eet patty 


Siceann Se te i 
WRUSAT DES more effective tha 
PS duiee or other combinations: 4 
semen ye S21 and 2 tablespoons each of a 
WEREATUEE Time, cornstarch, and bluing. Mix the 
three dry materials, then add the bluing 

and enough water to give a i 
ture, This alone 
beautiful snow effect, b 
coloring can be added’ where 
‘The garden shown was made in a tin 


The little automobile is, 


ps and the roof 


hardware 
a toy—Cant. G. 


xO tray tft, wide, 2 ft tong, and 1 in, deep. Siealaked Time, eornstarely and bNGIbg 

a se suction Plain ashes and a few small clinkers gave 
WietRe the hilly effect, and a few bare branches covered liberally with the liquid. ‘The 
ros] sf fomcuen and cedar limbs were stuck into the ashes fence was made from a strip of 4-in. 


after being dipped into the solution 


house was built from s nic 


Making a Vacuum Pump 


Ry Forrowine the specifications onthe 
dravsing above, you can make a handy vac 
‘um pump for’ your Inboratory, and at the 
same (ime demonstrate « scientific paradox 


POPULAR SCIENCE: MONTHLY September, 1935 


WHIRLING-BALL TOY TESTS DEXTERITY 


‘When water flows tHhrough a constricted open 

pressure at 
However, if a hole enters from 
deal the constricted point, air or water 
teadl of water coming out 
‘device will raise water over twenty feet 


fing, you would expect 9 greate 
that point 

the 

ssl be dravn in, i 
1 


Magic Spirit Hand 
Popular Mechanics 1913 
‘The magic hand made of wax is 

given to the audience for examination, 
also a board which is suspended by 
four pieces of common picture-frame 
wire, The hand is placed upon the 
board and answers, by rapping, any 
question asked by members of the au- 
dience. The hand and the board may 
be examined at any time and yet the 
rapping can be continued, though sur- 
rounded by the audience. 

‘The Magic Wand, London, gives 
the secret of this. spirit hand 'as’fol- 
lows: The hand is prepared by con- 
cealing in the wrist a few soft iron 
plates, the wrist being afterwards 
bound with black velvet as shown in 
Fig. 1. The board is hollow, the top 
being made of thin veneer (Fig. 2). 
A small magnet, A, is connected to @ 
small flat pocket lamp battery, B. The 
board ig suspended by four lengths of 
picture-frame wire one of which, E, is 
connected to the battery and another, 
D, to the magnet. ‘The other wires, F 


WHIRLING toy that wil 
tea sement can be made in a few 
les, He consists of tivo 

painted red and the other green, i 
Uilled so that a cord can be run throug them, 
140, Tong and for the 


ds, but at 
‘i 

ie other end a8 shown in the accompanying, 

diagram. 


in the ball on the shorter str 
n very slowly. ‘Then attempt to start 
he opposite ditec- 

toe able 


tion, Att 
tomake 


All 
the wires are fastened to a small orna- 
mental switeh, H, which is fitted with 


and G, are only holding wires. 


a connecting plug at the top. The 
plug can be taken out or put in as de- 
sired. 

The top of the board must be made 
to open or slide off so that when the 
battery is exhausted a new one can be 
installed. Everything must be firmly 
fixed to the board and ie hellow space 


“Wax Hand on Board nod Elecicel Connections 


filled in with wax, which will make 
the board sound solid when tapped. 

In presenting the trick, the per- 
former gives the hand and board with 
wires and switch for examination, 
keeping the plug concealed in his rig 
hand. When receiving the board 
back, the plug is secretly pushed into 
the switch, which is held in the right 
hand. ‘The hand is then placed on the 
board dver the magnet. When the 
performer wishes the hand to move he 
pushes the plug in, which turns on the 
Current and causes the magnet to at- 
tract the iron in the wrist, and will, 
therefore, make the hand rap. The 
switch can be made similar to an or- 
dinary push button so the rapping 
may be easily controlled without de- 
tection by the audience. 
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HE difficulties of transportation today 

have sharpened interest in the small 
homemade ear which even in normal times 
has been a number one workshop project. 
‘The chief problem is not so much how to build 
‘a small car but rather what materials to use. 
Quite apart from wheels and tires it is be- 
coming increasingly difficult to procure the 
essential materials, particularly metal fittings. 
Even the old standby of the amateur car 


How would you like to make 

g litle car that can hit 35 mph 

‘and gets 100 miles on a gallon? 
Here sho is! 


by Doug Rolfe 


BUSTERS 


Mechanix Illustrated, 1943 
builder, the junked car lot, has virtually dis- 
appeared and another famous source of ma- 
the old model-T Ford, has gone with 
What then is the amateur car 


porsibilities of wood 
for most of the structural 
formed from metal. To illustrate the point 


DESIGN‘ 


fire chin t spnocners 
Om vee meet ano 
Souleys ron eo — 
Paco 


THREE-WHEEL BUCKBOARD ~ sx07-oHr7007 


cLuren peoat 


1oG ROCKER spwcne 33 


tog es smoce 35) 


— 37" 


sien Fea itp ain 
Coocéo ensne 


rocs \ 
Soe 


\ sata? 


- — 24" 


—\ 


wee ase 73° —— 


Sine tines Sno uess 
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oo 3m — 


on nanowoe Pusey 


DRIVE DETAILS (Oesw'A) 


oe 


6. 


ord 


By aes) 


two designs are offered 
in some detail. Both de- 
signs are three-wheel- 
crs despite the fact that 


— 


‘The simple plvoted axle shown here and elsewhere in the 
drawings will do i yow can't eblaln an aulotype axle, 


the three-wheeled car 
has never enjoyed much 
popularity in the U.S. A. 
The reason for this 
choice is economy of 
material and reduced 
cost—items of para~ 
mount importance at a 
time when such things 
as tires are as precious 
as diamonds. 

‘The designs illus- 
tated are based on the 
use of standard 20°x2” 
or 1.25 bike wheels and 
tires. Any other wheel 
and tire may be substi- 
tuted, depending, of 
course, upon what ma~ 
terial is available, but 
generally spe: 


for the purpose and 
should be avoided. A 
much better proposition 
for wheels is to try and 
otbain some of the mo- 
toreyele type or even the 
small 12-inch air wheels 
which are often used on 
scooters and wheelbar~ 
rows. The 20x2 bike 


© constmucren oer 


él 
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wheel has been selected as a happy medium 
and as the wheel most likely to be obtained 
under present conditions. 

While on the subject of wheels it might be 
wise to point out that ordinary bike wheels, 
regardless of size, are not designed to with- 
stand much power and that the spokes should 
never be used as the anchorage base for what- 
ever pulleys and sprockets the drive system 
demands. In fitting pulleys and sprockets 
the base of anchorage should always be the 
wheel rim. Details of such a setup are shown 
in Fig. 11, It will be noticed that in this 
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method the power is taken up by the rim 
itself and besides being equally distributed 
the whole arrangement serves to strengthen 
rather than weaken the wheel. This is by 
no means an original idea and, indeed, a 
similar design was described ‘in an MI 
project some years ago. Ordinary bike 
chains and sprockets should never be used 
to transmit power except as a last resort 
You will notice that in the two designs given 
the final drive may be through bike chains 
and sprockets or V-pulleys and belts. If 
possible choose the latter. Speaking from 

many years of ex- 
perience with motor 


eyeles the author is 
prepared to state that 
even motorcycle 
chains, which are far 


SOREN Dcoter si0e view 


heavier than bike 
gear, are a source of 
trouble since the 
chain rollers and the 
sprocket teeth tend 
to wear down and 
permit the chain to 
jump or throw, Of 
course much more 
power js (ransmitted 
fon the average mo- 
toreycle gear than is 
being considered in 
this article, but 


nevertheless bike 
chains and sprockets 
are not designed to 
transmit even such 
moderate power as 
that with which we 
are concerned, and 
any 5” V-belt is far 
superior for the final 
drive provided the 
tension is kept right 
and the belt is not al- 
lowed to slip. 

The subject of 
slipping brings up 
another important 
feature of the tenta- 
tive designs of- 
fered. With a fixed- 
gear drive of the type 
outlined in the draw- 
ings, the only pro 
sion for clutch action 
is afforded by slip- 
ping the belt. but 
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not the V-belt, Hence the resurrection of the 
flat-belt drive from motor to countershaft. 
The flat-belt drive has many advantages. It is 
highly efficient if given a fairly long coupling. 
it is not a rubber d ve and is therefore 
unrationed, and above all it permits the use of 
easily constructed wooden pulleys which may 
be turned up by anyone having a moderate 
knowledge of wood-lathe py 

A two-speed gear and regular etut 
be desirable, but such things are bes 

s of most workshop fans and they are 

ctly necessary for a runabout car of 

mind. The fixed-gear 

ing flat-belt clutch will be found 

adequate for average driving and a 

use of the slipping belt will prove a very satis- 
factory low gear. 

Before going on to the actual wooden con- 
struction it is well to mention motors. In both 
the designs the installation is a Lauson engine 
of slightly over three horsepower. Naturally 
this particular engine is not obligatory and 


ie wancens 
Ay Shows a 9 


sprinc A3% Fonms(anace 
ForeCEamuncee na) 


Sera 


earery 
ots 


@ nee oy cera 
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any small air-cooled engine available may be 
used. Don't expect to get much performance 
with less than two horsepower. Three should 
be ample for fairly flat country. and with the 
gear reduction indicated speeds of about 30- 
35 miles per hour may be expected and a gas 
consumption of approximately one gallon pcv 
10 miles. Kick or rope starters are used on 
these small engines and are very desirable 
features to bear inantad wher looktny around 
for the power plant. Finally, the drive hookup 
shown is not to be considered as anything 
other than a suggestion. Individual builders 
may have their own and possibly better ideas 
‘ov they may have access to gears and other 
material which have been studiously avoided 
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mms shown. These designs are 
ed out to afford the last word in sim- 
y, and may be modified in any way the 
es to suit his purse and tnaterial. 
Neww to get down to the all-wood construc- 
‘The designs given have been labelled 
jases of reference. Design A 
mple buckhoard. The chassis oy mai 
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frame member is nothing more than a 2x10" 
plank and relies on its own resiliency for the 
springing. Upon this member rest the seats, 
the power plant, drive gear and the running 
gear, The slot for the rear wheel should be 
cut the wheel actually used. Make 
the slot long enough to permit easy mounting 
of the wheel. Dimensions given in the draw- 
ings are based on the 20°x2” bike wheel and 
fire already referred to. ‘The only metal parts 
required in this design may be counted on 
one hand and absolutely no metal machine 
work is necessary. 

The countershatt is mounted on the blocks 
which serve to support the seat hack. The helt 


[SUGGESTED DESIGN FOR FRONT AXLE 
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tensioner or “clutch” is also mounted on one 
of these blocks as shown. Countershaft bear- 
ings may be made as indicated in detail draw- 
ing Fig. 2 or they may be purchased. The 
babbit-lined bearing shown is not difficult to 
make and with the constant drip oil feed sug- 
gested is sufficient for the purpose. The front 
axle as shown is merely a length of oak 
pivoted to the chassis plank, Steering is ac- 
camplished by means of a drum or bobbin 
and cable or rope as shown in the detail. If 
a regular auto type axle is available or if the 
builder has the facilities and ingenuity to 
construct such an axle, it is definitely to be 
preferred because while the pivoted axle is 
easy to make and install, it has certain in- 
herent weaknesses which are particularly 
noticeable in a three-wheeled design, In any 
case if the pivoted axle is used the builder is 
advised to add two small safety skids at the 
seat station in order to minimize the danger 
of tip-overs, With such low ground clear- 
ance, however, this design is unlikely to tip. 
Smaller diameter wheels are not advisable 
for this particular design since the natural 
give or bend in the chassis plank will further 
reduce the already low clearance. 

‘The buckboard design may be enclosed with 
fa simple wall-board body if desired, Out 
lines for such a body are indicated in the 
Avawings, Whether it be left in skeleton form 
closed, design A makes a neat little 

for cunabout for two adults. and will 
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be found ideal for short hops to the bus stop. 
the railroad station and the local market. 
The drawings make no provision for a brake 
but the rear wheel is specified as having a 
coaster brake hub. Page 87 of the Apr 
of MI shows how the hub can be utilized as a 
very satisfactory brake. If you are unable 
to get a wheel with a coaster brake hub. 
is not difficult to devise a brake act 
the countershaft pulley. 
but the bike hub brake is 
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case the motor board can be a single cross 
plank notched into the side planks. The 
wheels are mounted on spring boards as 
shown, These should be of ash, the rear 
spring boards being spaced to suit the width 
of the hub. As in the “A” in the front axle 
is of the simple pivoted type. It is quite prac- 
tical for the sort of use such a small car is likely 
to get. but safety skids are imperative in this, 


to be preferred both for 
simplicity and efficiency. 
Design B is a more am- 
bitious project but hardly 
mote trouble to construct 
thon design A. In this in- 
stance the body and chi 
fare integral members. and 
are formed quite sirmply by 
hending two 12” planks 
into what we may term ap- 


proximately a canoe shape Baur on mer S Al 
In bending the planks it pd ar 1* squares {> 1} 
may bernecessaryto putin | P1 gue enou Sy smees rer 
a few shallow saw cuts tq fe = a se 
where the bend is most u Lescol a IS Ee Be Dt fu ed ee 

acute. This will depend DESIGN FOR PLYWOOD STEERING WHEEL 


upon the lumber used. If 
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good quality straight~ 


grained spruceisused 
for the side planks. a 
thorough steaming 
should suffice to en- 
sure the bend, It is 
not essential that the 
ends be pointed ax 
shown, By employ- 
ing wider end blocks 
as in Fig. 6 the bend 
can be considerably 
reduced. The pointed 
design makes a. neat 
job and is worth the 
trouble particularly 
when the job is faired 
in with the turtle- 
decking. 

‘The motor shown 
in the drawings hap- 


‘Sres‘rnow Rint TO PERM 
Bxact CENTERING 
‘or PULLEY 


pens to have a 
dropped. oil sump: 
and in consequence 


Lay our THUS To 


the motor-mount | Ee%ascion olMensons 


boards are divided. If 
the motor has a flat 
hase, this is all to the 
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Gas Busters the “B” design. that there is practically no purchase obtainable 
Be udlEel loenied apo furineeitore est tia the for rigid and secure attachment without forks, 
seat station and preferably in line with the Therefore it is necessary to weld the spindle into 
Se hata Sletriug ie Uelanine ac on the oA" a short length of tube which in turn is secured to 


design unless an auto-type axle (see Fig. 8) is the axle proper. Details of this are shown 

employed. Even then the drum and cable sys~ cewaer: 

tem is suitable and easy to construct and adjust, Both designs are the result of extremely care- 
‘The body may be faired in with the turtle deck- ful research and that both have been employed in 

Ang indicated, ‘This is not hard to make and a practical manner years ago when the ultra-light 

employs simple formers which may be cut from ‘car craze was in vogue. The flat-belt main drive 

44" stock or, if available, from plywood. Stringers ‘is not new in car design and has much to recom 


should be notched in and the whole covered with mend it from the point of efficiency ax well as 
Unbleached muslin and then doped, At the motor cheapness, Whatever prejudice exists against the 
Seem inte aivucble ten bral Eeeueg Gotan ‘hree-wheel design is Jangely unwarranted and is 
the exhaust is piped clear to minimize fire risks. mosily a matter of appearance, In these times 

"The only welding operation required in build appearance is less important than mobility and it 


three wheels will do the work usually aseribed to 


Ing ether car is entailed in the construction of 
i four, a definite saving has been achieved, 


the front axle and this only if bike wheels are 
employed. The spindle of a bike hub is so short 
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CAN BE ARRANGED 
IN COUNTLESS WAYS 


HILDREN will be delighted with these 
colorful little clown acrobats because 
they can be put together so many ways 
Draw the design full size on paper; then 
trace six of the clowns on 1” surfaced pine 
stock, and cut them out with a jig saw. 
Drill holes 44" in diameter, or slightly 
larger, and 34” deep into the hands, shoul- 
ders, and feet of each clown as shown. Next, 
cut several 1” pieces of 4” dowel. ‘These 
1” lengths of dowel are the pins that hold 
the clowns together when they are built up 
one on the other, and they must slip in and 
out of the holes easily. Paint the figures 
for added appeal. Face and hands can be 
white, the suit yellow, trimmings red, but- 
tons end shoes black, 
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NEW TOOLS FOR YOUR DRILL BESS 


MODELS and other work may quickly 
be carved by the use of a tap in a 

uill press. Whirling at highest speed, the 
toothed flutes remove stock at a surpris- 
ing speed, and cut across the grain with 
‘out splintering. Seratches left in the work 
are soon removed with small reamers used 
in the same way 

For inside work, as in hollowing a life 
oat or other small piece, a quick job is 
done with a roundhended wood screw hell 
ina chuck on the drill press or lathe. To 
provide proper clearance, file away the 
side of the slot not used!’ for cutting. A. 
athead screw treated in the 
same way makes an ef 
cient routing cutter 

Very small dowel rods, 
useful for stanchions 
railings, may be made by 10 
{ating harchvood meat skew- 
ers or }4-in. -doweling at 
highest ‘speed in a dell 
chuck gud forcing one or 
rniore dies over it 


Small pinder and stanchion 
sy be arn fe 
ot Toeapensive” theeadiog ales 
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7" THIS 
INEXPENSIVE 


WILL START YOU ON AN 
UNUSUALLY FASCINATING 
AND PROFITABLE HOBBY 


AT meamure of tech= 
nical skill is required to 
do pottery work, yet thera 
ig endless fai 


molding a lump of ln 
volves upon the fying: 
potter experiences thrill In feel 
Ing the clay give and spring ma 
gieally into shape under the pres: 
Sure of his fingers. Tt is, ind 
craft that many amateurs o 
take up with pleasure and profit, 
especially. as the principal tool 
the potter's wheel-can be built at 
home. 

"The wheel illustrated is of an 
improved hanging-treadle type, 
with a. short, nontiring  strok 
Simple to constrict, tow in cost 
ani easy to operate, 1 has been 
thoroughly tried out by profession- 
Aland amateur potters and. has 
tet with unqualifed approval, The 
dosign permits its use Noto ag _rvodle 
“throwing” or shaping the clay, Pd nape 
also for turning or finishing’ the 40 "mate "piceet 
Teather-hard pieces with a lathe lie there shown 
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concert 


“BeD Boar 


ne. oe 


thow the flywheel 
fond connecting rod 


= = 
‘cRanie ABSEMOLY 
5° fo" _ Is" 29" 25" 


tool, and banding or brush decora 
cuit-fired ware. ‘The motion of 
contraclockwise (from right to Ie 
tightens the working head on t 
also tightens the plpe-erank assembly. 
The construction will take about two days’ 


cipal operations —thronis 
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As the narrowest dimension of the frame 
Is 80”, it may be well to determine before- 
hand whether or not the complete wheel will 
pass through the door into the room where it 
is to be used. If the door is too narrow, plan to 
do the final assembling within the workroom. 

Start work on the frame by making the 
four legs. Fach has two cuts, one where the 
top rail is bolted to it, and one where the bot- 
tom rail is bolted. Clamp all four pieces to- 
gether when marking the position of the cuts. 
Place the top and bottom rails on the legs to 
marl the width of the cuts. Saw down to the 
depth line, remove the waste wood with a 
chisel, and bore %” holes to receive the bolts. 
‘Mark the position of the bolt holes in the top 
and bottom rails and the bolts to fasten on 
the top and bottom stretchers, and bore these 


holes. Now bolt the rails to the 
legs. 
Bore 114” holes for the pipe 


for bolts in 
stretchers, 


shaft and %” hol 
the top and bottom 


beoring, 


If 0 comparatively light wheel 
or pulley fused, it can be given 
weight by fitting © form inside 
the rim and pouring in concrete 


The flywheel weighs about 
100 Ib. with the concrete 
rim, Any heavy wheel from 
18" 1024" in diameter willdo 
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How the flywheel, 
plywood 
housing, ond crank 
shaft are mounted 
fon the main shoft 


shown, and bolt these members in place. 
Screw’ the two crosspleces or ribbands to the 
back legs. Next screw the two pieces that 
form the box bottom or bed to the upper face 
of the top rails, fitting them snugly against 
the top stretcher and scribing them around 
the tops of the legs. Screw on the sides of 
the bed. This completes the framework, 

Make the wooden treadle and hang it in 
the position shown with two strap hinges, 
Prepare the wooden connecting rod, but bore 
only the larger hole—the one to receive the 
crankshaft—at this time, and set aside for 
the final assembly. 

Next assemble the metal parts. If a light 
pulley of the set-screw type is to be used, 
will be necessary to east concrete around the 
outer edge, as was done with this one, in 
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LIST OF MATERIALS 


Deseription 


2 


ie 


Ralls 
‘Top stretcher 
Bottom stretcher 
Ribbands 
Front and sides of box 
Back of box, 
Bottom of box 
Bottom of box 
‘Treadle hangers 
‘readle foot bar 
Gonnecting rod 
forking head, S-ply, 
Ball-bearing housiny 
NoTR: Dimenstons are 
i ood, such aa pine oF Doug! 
thet connection red 
ISCELLANEOUS 
1 pr, 8” light ster! 
Screws. 


2” by 4"; 1-3" by % 


Flathead bright wood screws: 361%" No. 8; 


8%" No. 14, 


1 pe, %" black iron pipe 28” long, threaded both 


ends, for shaft. 

1 SoeGs BEM bensing to A pipe sat 

1a eno dang? One anata 
erence Coats gall tor treated, 
Becene io Coated the worthy head 
eh ot Ske take 

aE ME AEE 90. cog, pipe elbow. 

1—%" flat band, street elbow, 90 deg. 

SP petnnie 
EPR PEER onary He om 


order to provide sufficient weight. Small 
strips of wood fitted around the spokes will 
make the inside form, and the inside face or 
rim of the pulley will provide the outside 
form, Use a concrete mixture consisting of 
one part Portland cement, two parts clean, 
sharp sand, and three parts gravel or crushed 
stone with ‘a maximum size of 4" 

‘The wheel used in this instan:e has a 4” 
face, and with the concrete rim weighs about 
100 tb. Kither an old flywheel taken from a 
gas engine, or an old automobile or farm im- 
plement wheel weighted with concrete and 
provided with a set screw or two for locking 
it against the pipe shaft, is satisfactory. The 
wheel in the model shown happened to have 
‘a slight flaw in the hub and was purchased 
secondhand for 75 cents. ‘The maximum 
diameter for the flywheel is 24". An 18” 
wheel, if heavy enough, will do equally well. 

‘The wheel shaft is a piece of %” black 
iron pipe, threaded at each end. ‘The out 
diameter’ of the pipe will vary from about 
1 1/16" to slightly over 1%”, so obtain a 
wheel bored to fit the size pipe you use; or if 
the hole is somewhat larger, provide a metal 
shim to make a tight fit. 

‘When selecting a ball bearing, keep the 
size of the pipe shaft in mind and get one of 
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strap hinges with %" wood 
Carriage bolts: 4-5" by %47; 8-6" by %7; 4— 


Detail drawings of 
the wooden treadlo 
‘ond the connect 
ing rod. The latter 
thould be of oak or 
‘other hard wood to 

I 


withstand the wear 


A %" floor flange is serewed under the workin 


head. The other flange is reamed to fit the shaft 
the actual size or only slightly larger. The 
bearing used in the wheel illustrated cost 25 
cents secondhand at an auto-wrecking yard. 
‘A good bearing may also be obtained at al- 
most any garage or machine shop. 

Bore a hole in a 5” disk of %" five-ply 
board to receive the ball bearing and shaft, 
being particular to see that the parts revolve 
freely. Attach this wooden housing with four 
screws in position directly over the hole in 
the bottom stretcher. Set the flywheel direct- 
ly on top of the ball bearing in such position 
that the holes are all in alignment. 

If the hub of the wheel does not fit the ball 
bearing, a metal collar may have to be placed 
between the wheel hub and the bearing. Low- 
er the pipe shaft through the hole in the top 
stretcher, pass it through the wheel hub and 
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ball bearing, and allow it to project %” be- 
low the lower face of the bottom stretcher. 
When in this position, lock the flywheel tight- 
ly in place by tightening the set screw or 
screws in the hub. 

Screw on the pipe elbows that form the 
crank, and tighten them and the short pipe 
nipple (crankshaft) with a pipe wrench. Next, 
attach the pipe floor-flange guide, through 
which the top of the pipe shaft works, to the 
upper face of the top stretcher. Adjust the 
position by observing the motion of the shaft 
before finally screwing it in place. 

Slip the connecting rod through the slot 
in the treadle foot bar and up over the nip- 
ple screwed into the street ell, and hold it 
in place with the lock nut screwed up loose- 
ly, Next, find the exact place to drill the 
hole to receive the bolt in the foot bar, and 
as there is more or less variation in different 
pipe fittings, this must be worked out in 
actual operation. Turn the flywheel so that 
the crank is paraliel to the bottom stretcher. 
‘This is the halfway position of the crank 
stroke. With the treadle exactly plumb with 
the front legs, insert an awl or sharp nail 
through the hole in the upper face of the 
foot bar and force it slightly into the con- 
necting rod so that it cannot easily slip out. 
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Now turn the flywheel slowly around, allow- 
ing the crank and connecting rod to move 
the treadle. When you find that the assem- 
bly works smoothly, remove the connecting 
rod and bore a %” ‘hole in the proper posi- 
tion, ‘Then connect up the “power plant” and 
tighten the lock nut securely. 

‘All that remains is to attach a %" 
floor flange to the bottom face of the ply- 
wood working head and screw this assembly 
onto the upper end of the pipe shaft. ‘The 
wheel is then ready for work. It should have 
an occasional oiling at the guide on the top 
stretcher and at the working ends of the 
crankshaft. ‘The ball bearing should be kept 
well greased. It is a good plan to provide 
a felt pad with a tin cover over the ball 
bearing. The pad and cover can be slotted 
and slipped over the shaft or collar, or they 
may be a part of the whole assembly and set 
in position at the time the shaft is dropped 
into place. 

‘The frame and outside of the box may be 
painted or varnished, but the inside should 
be left as it is so that no paint is scraped 
up with the clay when cleaning up the box. 
After considerable use, some play will be 
noticed in the connecting-rod bearings, but 
thin brass shims will correct this. 
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BUYING UNREGISTERED GUNS 


Most guns bought at gun shows are un- 
registered. as are those bought at most 
stores, especially in the South. The "re- 
distered™ gun is that paid for and left at 
the shop until the police check your cre: 
dentas 

in the South, however. and at gun 
shows, there is a record of purchase 
‘which the police never see unless the gun 
is found alter the commission of a come 
So there is a big diference between the 
gun registered by the police and the gun 
wihich Te simply recorded as having been 
purchased by you trom a certain store or 
Dotson rciee: 

if-your gun is registered by the police 
and’someone in your area is shot by one 
Of the same caliber. your gun might be 
ated in for a balstics check. Buti iis 
Simply recorded as sale, as said above 
no attention will be called toi unless it 
found after the commission of a crime 
Then it could be traced to the seller and 
then to you. Had you reported it stolen 
and there was no evidence putting you at 
the scene, you would nat be ia trouble 

‘Bul say you wanted no record of any 
kind that you had bought the gun. The 
gun show is the best place for tinging 
dealers who wil just nand you the wes 


by Kurt Saxon 


pon in exchange for the cash. 

The best way to spot such a oni 
his table is cluttered with various items 
besides guns. In this case he's most likely 
to be selling off his own guns or doing a 
favor for a Iriend. He will piobably hand 
‘over the gun with no questions asked. 

it a dealer at the show wants to record 
the statistics of the sale, you might show 
him your 1.D., but tell him you are pé 
noid after having seen “Red Dawn” and 
don't want your purchase recorded. 
‘most cases he'll just check your 1D to 
make sure you are a resident of thai siate 
land take your money. ft ffe won. just-go 
to the next table. 

‘Another way to pick up guns with no 
record is to simply wear a 3 x 5 card on 
your chest saying, “Pistols Wanted”. A lot 
of people who want to make a few bucks 
‘without renting a table will bring firearms 
to the gun show. buy a ticket and collar 
people showing interest in guns at the 
tables. If the person looking walks away, 
‘such a one will approach him and say 
something like, “I've got some good deals 
in my duffle bag. 

‘These are strictly non-business types 
‘who may be down on their luck and want 
more for their guns than they could get 


from a pawn shop. They will be attracted 
to your sign. 

This is the simplest kind of no-record 
sale, But you should make them show 
you their driver's license to make sure 
they aren't some kind of cop setting you 
up. Even so, chances of such a thing ar 
too slim to worry about. There are so 
many people milling about at gun shows 
and the police and ATF are so under: 
staffed and dealers are so anxious to sell, 
that such infractions are impossible 10 
watch for on any effective basis. 

‘Actually, recording sales and even po: 
lice registration should not bother anyone 
just wanting a gun for his home. | advise 
legality for your own peace of mind. 

But say you live in an area such as New 
York City where handguns are banned. 
period. Say also that you want to buy 
‘guns and sell them to friends there at a 
profit 

You would need to drive to an out-of- 
state gun show such as held in Florida 
Since you would need a Florida driver's li 
‘cense, you have the option of visiting 
there @ couple of weeks to establish resi- 
dence or getting a phoney LO. 
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STRIP FOR ACTION 


by Kurt Saxon 


Getting into any business is a major 
step for one who has depended on others 
for his weekly paycheck. But once you 
have made money through your own ef 
forts. you get a feeling of confidence and 
sellesteem which will nelp pull you 
through most any future crisis. You will 
also develop an awareness of the mecha: 
rics of trade, indispensable to anyone 
‘who means to be successful 

‘So whether you are out of work or are 
fan executive behind a desk, learn to play 
the game. Join the Underground 
Economy, even as a weekend hobby. and 
see how far up the ladder you can go us: 
ing your own abilities 

However far you go. whether you prove 
to yoursell that you can make a few extra 
bucks or establish an empire, you'll learn, 
firsthand, the difference between the in- 
ferior, the mediocre gnd the superior per~ 
son, Following this program wit! also 
teach you the money-making secret of the 
‘ages, by which all truly superior people 
have established permanent success for 
themselves and dynasties for their 
descendents. 

‘The lirst step toward true success is to 
start at the bottom. When you've made 
your way up to the top you can hire peo- 
ple to add polish and frills and do the de- 
tail work you no longer have time for. But 
to be the boss, and stay the boss, you ve 
got to know the guts of the game at every 
level by firsthand experience. 

‘Aside trom firsthand experience, 
best tool for success is self-discipline 
fair dealing and honesty. Lying. stealing 
‘and cheating are the tactics of a depen- 
dent, a parasite, a loser. No matter how 
far the parasite gets, the man who has 
made it yathout such ruinous shortcuts 
‘can knock him on his back every time, 


the 


The hardest. but the surest guarantee of 
keeping what you have is the motto, | 
‘don't want what I can t earn 

Wate that down and paste it on your 
shaving mirror, Drum st nto your subcon 
scious with every act in your carey. tt wall 
make you more alert and stronger, It will 
also allow you to step on, without any 
Inisplaced compassion. any degenerate 
Who tries to take unfair advantage of you. 

‘The best way to begin your quest 
towards weapons Czardom is with a gar- 
age or yard sale, This serves a two- 
fold purpose. The first is to learn to whee! 
and deal on a very basic level, The se- 
cond is to clear your quarters of all the 
unused items you've had lying around 
which you know you don't really need 


‘and never wil 

H.you'e a family man you must not 
create @ riot by looting your children's toy 
box oF stripping your wife's closet. You re 
‘not going to get enough for second-hand 
goods to cause bad feelings. Anything of 
theirs must be freely donated. 

‘You'd be surprised at how much you've 
bought over the years, got your money's 
worth from and will never miss. Also. by 
marking it half price or less, youd be sur- 
prised at how much cash you can clear 
over a weekend. 

Wt you live in a block of apartments 
where garage or yard sales arent 
allowed, there is always the flea market 
They are in every city and town in the 
US. and a table usually only costs about 
$10.00. 

Flea markets are usually more lucrative, 
but only so much can be piled on one 
table. So, if you can work # garage sale, 
that's the best place to clear odds and 
ends of what even you would consider 
plain junk 

‘Alter a couple of weeks at working 
‘garage sales you'll have a general idea of 
what the casual bargain-hunting public 
‘will buy. Then to get more items, you can 
‘even make the rounds of garage and yard 
sales in the suburbs and buy up pretty 
(good Wems to take to the flea market 
You it alse pick up more experience. By 
ts time you can take your earings to 
potice and general auctons and get tan: 
tastic buys to take fo the flea market, Incr 
dentally. garage and yard sales. fiea 
kets and auctions are all advertised in the 
Classifieds of any local paper 

When youve learned to deal with the 
bargain-hunting public and know how 10 
price various items, it's time to hit the 
‘gun shows Although you can take wea: 
pons to flea markets. there is seldom 
enough money brought there to be worth 
your gamble in time and effort 

‘There ate two basic ways to collect 
weapons to take to gun shows wihout 
paying for them. One way if to adversis2 
in the local classifieds. "Wanted: guns. 
‘ammo. Knives. etc., to take to gun show 
‘on consignment. Name. phone number 
Youd be surprised how many people in 
your area have such goods they've had 
for years and would like to get nid of for a 
few dollars. For such dealings you'll have 
to know something about pricing, 

You must also be willing to show them 


your 1D. and give them your home ad: 
Gress to gain their confidence. The fair 
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deal on such transactions is 10 give then) 
two:thuos of the sale price, taking one. 
third as your protit 

Two other sources for such weaponry 
are gunsmiths and pawn shops. With al 
the above it's best to have an FFL That 
makes your identification easy. The pawn 
shop proprietor usually has loads of unre- 
‘deemed guns ‘ying around. as does the 
gunsmith Since theyte usually closed 
lover the weekends and always on Sun- 
day. you'd be a good outlet for stock” 
they'd otherwise find hard 10 move. 

Don't expect to sell everything you take 
to a gun show. Whatever you bring back: 
can be returned or kept for next week's. 
‘show. depending on the wishes of the 
consignee. Also. it interest is shown in 
piece but the price is too high, any price 
reduction is up to the consignee. 

All the above is called “operating on a 
shoestring”. where you have tittle cash 
outlay. As you learn guns, their pricing 
‘and how to work gun shows, you'll be 
ready to go into bigger operations, But 
first, get this grounding in a professional 
career which virtually has no limits 


Open Seams in Boats 
‘The Amateur Mechanic, 1920 


Arren a boat has been hauled out of the 
‘water for the winter the planking is Liable 
to dry up and consequently shrink 90 much, 
that when the boat is launched at the 
beginning of the next veason considerable 
leakage takes place, damaging the paint 
‘work and causing much annoyance and 
tbour, ‘This may bo avoided by coating 
the outside of the planking of the under= 
water portions with raw linseed cil, soon 
after the boat has been hauled out.’ ‘This 
prevents, toa great extent, the evaporation 
Of the moisture present in the wood, and 
minimises the amount of shrinkage. 

Tt sometimes happens that, from various 
causes, the planking of a boat shrinks so 
much that daylight can be seen through 
the seams. Should the trouble have been 
caused by the rotting of the caulking 
material, re-caulking will, of course, bo 
necessary. It may have been the result 
‘of using green (or unseasoned) wood for 
the ‘planking, but the remedy i the 
samo—re-caulking, But, in it is 
desirable to be very careul about re. 
ccaviking seams which are open merely as 
fie result ofthe wood being very ary, aa 
many a boat has been ruined. through 
being caulked s0 tightly that no room was 
left for the swelling of the planking, with 
the result. that the planking burst ‘away 
from, or broke the timbers. In such & 
cease the best thing is to fill the seams with, 
common soap fust before launching the 
Doat. This will prevent much water from 
getting in, but will be squeezed out as the 
planks swell up again and the edges come 
together. 


THE SURVIVOR VOL. 8 


3354 


THE SURVIVOR VOL. 8 


THE COMING MASS INSANITY IN AMERICA 


Millions of Americans today are potential 
murderous psychotics. The recent uproar over 
health care in the U.S. was not so much to keep 
Granny breathing in and out for a few more years. 
Or to keep Gramps fit to fish. The big issue; the 
unstated issue, is the real fear that costly prescrip 
tion narcotic tranquilizers willsoon be unaffordable 
to millions who must have them or go berserk and 
turn town after town into a nightmare of carnage as 
happened in Kileen, Texas. 

Soon, Granny will take a butcher knife to 
Gramps, then go across the street and carve up her 
80 year-old best friend whom she suspects is 
seducing him, Joe, the retired accountant, will load 
up his .44, go down to the bank and do a Clint 
Eastwood on his still-working associates who plot- 
ted his early retirement. 

Alllevels of society will be affected. Millions 
of Americans spend hundreds of dollars each month 
on tranquilizers, These aren't just tokeep stressed, 
housewives from screaming at the kids, as is com- 
monly believed. They are, more and more, keeping 
your happy-go-lucky neighbor from going stark 
raving mad. 

In 1964 I got work as an attendant “aide” in 
the Arizona State Hospital, or nuthouse. I soon 
noticed that the chargeaides, those running the 
wards, were mostly beefy, rough types, unlike us 
new aides who were of average build. The reason for 
this was that brains, not brawn was the new style 
inaides since the recent introduction of tranquiliz~ 
ers. 

Before the tranquilizers, brute force was 
needed, as the main medication was peraldehyde, 
a strong narcotic which made the patient too groggy 
tofunction. But with real tranquilizers, the average 
patient could be stabilized and soon even released, 
with his own tranquilizers so that he could function 
normally on the outside 

For a short time {was posted on the violent 
ward. Most of the patients there appeared normal 
but were under sentence so could not be released. 
One couldn't tell them from outsiders without look- 
ing al their charts. But before they were put on 
tranquilizers, they were psychotic killers, guilty of 
the most hideous crimes. 

‘As I worked on the various wards I noticed 
the tranquilizers were taking on a major role in 
mental health care. They were used for everything 
from a neurotic twitch to a psychotic episode. And 
more people were being released who, ifthey lapsed 
in their self-medication, could be dangerous. 

Remember, that was way back in 1964. 


by Kurt Saxon 


Since then the incidence of mental illness has. 
increased tenfold. There are about 40 million. 
prescriptions written for tranquilizers each month. 
Many, like Valium and Qualudes, are actual nar- 
cotics, the lack of which can bring on psychotic 
episodes as well as withdrawal symptoms as seri- 
ous as withdrawing from heroin. They have been 
sold by pushers and people have killed to fill their 
need for them. 

There will be more cutbacks in health care, 
along with the price-rise of the more expensive 
tranquilizers. More of the presently stabilized will 
destabilize as they become unable to get them free 
or find the price rise too much to afford. And what 
of those users who are laid off? The mild-mannered 
office executive with nothing to do but brood is 
capable of anything. White-collar outbursts have 
so far been isolated cases and have been attributed 
toothercauses. But as they grow in frequency they 
will include greater numbers of unsuspecting vic- 


tims. * 
Killings due to running out of tranquilizers 


have so far been limited to blue-collar types. Just 

plain folks. The massacres in Modesto, Little Rock, 
at McDonalds and in Kileen, Texas were committed 
by unemployed psychos who had probably run out 
of their medications. The Kileen, Texas wipcout 
artist is rumored to have been on Prozac. Angered 
at having lost his job and perhaps being unable to 
afford an expensive prescription, he was primed for 
slaughter. The pattern has been repeating itself 
increasingly in the past few years. 

The reason is simply waves of depression 
combined with overpowering rage, brought on by 
the lack of tranquilizers, which made a mentally ill 
person seem relatively normal. Most such people 
don't know their true condition or understand 
what's coming over them as wave after wave of 
depression and then rage posesses them, Each 
feeis everyone Is against him so he's going to end it 
all. But first he's going to take as many of the 
bastards with him as possible. 

So millions of Americans are mentally {ll 
and don't know it and hundreds of thousands are 
actual undiagnosed psychotics. This is due to the 
fact that therapy has been largely replaced by 
controlling drugs. The mentally illare seldom led to 
an understanding of the fact that their condition is, 
serious. Nor are they committed to an institution 
where they can be restrained during psychotic 
episodes. As the illness progresses, even the doctor 
is fooled, so the patient believes he ts only "stressed 
out ", needing more and stronger medications. 
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So instead of a psychiatrist recognizing a 
neurotic becoming a potentially dangerous psy- 
chotie, an M.D. simply prescribes more Valium. 
We've seen the sensational results of lapses in 
medication of undiagnosed psychotics. It's still big 
news. But it will be a common occurence soon. 

Mental iliness has many causes. It can be 
hereditary but is more ofte:: ctised by traumas, or 
shocks to the nervous system, which can leave 
permanent damage in certain areas of the brain. 
Is pretty common knowledge that food additives 
cause certain children to become hyper-active and 
otherwise demonstrate abnormality. It stands to 
reason that adulls are likewise affected. I saw a 
close friend go progressively insane from caffeine as 
he drank from three to five two-liter bottles of cola 
each day. Then there's pollution of the air and 
water, ele. 

‘You could be going mad through no fault of 
your own, and not even know it. A twitch here, an 
anxiety attack there, flashes of rage, paranoia, the 
world closing in. Next thing you know a doctor is 
prescribing a dangerous, addictive narcotic to "settle 
your nerves’. As time goes on, you need more to 
relieve your condition. Either you need more be- 
cause your condition Is growing worse or your body 
is developing a tolerance to the drug and the 
nervousness you feel ts not the initial problem, but 
legal drug addiction. 

Texperienced this after two and a half years 
on Valium, I couldn't sleep. 1 was more nervous 
than ever, became enraged when there was no one 
(o be angry at and realized I'd have to increase my 
dosage or gomad. But Ineeded aclear mind towrite 
and so couldn't give in to a higher dosage and a 
fogged brain. 

Knowing common, non-narcotic medicinal 
herbs had been used for nervous disorders for 
hundreds of years, I looked through my old herb 
books to find a substitute for Valium. I first noted 
all my symptoms, which 1 felt in periods when the 
Valium was wearing off. These were depression 
anxiety, anger and panic. Hooked up the symptoms 
and then noted the herbs prescribed for them. 
Hops. valerian, sculleap and camomile, in combi- 
nation, treated them all. 

I brewed up some tea and, lo and behold, 
needed no Valium from that day on. !had also been 
a heavy drinker but found I soon lost my desire for 
booze. 

1 went cold-turkey with the Valium and 
suffered withdrawal sypmptoms for six months. 1 
believe the herbs made ther bearable. Regardless. 
kicking any narcotic is rough, but easier in the long 
run than staying hooked. 

Ifyou think you'd just rather stay on your 
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prescribed poision, consider. The longer you're on 
it, the harder it Is to kick. But soon you may no 
longer be able to afford it or it may not be available 
at any price. You'd best switch to something more 
affordable and which you can stock up on. 

Stocking up is a very important consider- 
ation. You must realize you can't buy a year’s 
supply of Valium or any other prescription drug, 
‘And of course, buying a year’s supply of dried herbs 
for making tea would be very expensive and the dry 
herbs would lose their potency as they are loosely 
packaged and not air-tight. 

But, if you buy powdered herbs or powder 
them yourself, they will keep indefinitely if stored 
airtight. A good place to buy hops, valerian, scullea| 
and camomile, if your health food store doesn't Hea 
them powdered, is the Penn Herb Co. (as of 1999 1- 
215-632-6336). Call and ask for their catalog. Also 
consider growing them. 
the herbs in equal proportions, To use, 
take a heaping teaspoonful. Don’t breathe in or out. 
Wash it down with a liquid. Within a few minutes 
you will feel better. If one dose isn’t enough, take 
another in half an hour. For about two days it may 
make you drowsy or give you the runs. This is 
temporary. 

These herbs have been tested and proven for 
nervous disorders for hundreds of years. This 
compound has already proven itself better than 
Valium, Prozac, Halcyon, Buspar and several other 
prescription tranquilizers. It also eliminates 
premenstrual syndrome, tension headaches and 
various other ailments not necessarily associated with 
any sort of mental illness. 


Popular Mechanics 1947 


Hens’ Nests With Wire Bottoms 
Are Easy to Clean 


Sanitary nests — NewsPAPER 
for hens are easy 
to make by simply 
constructing 
wooden frames 
and fitting them 
with bottoms of 
poultry wire. Cov- 
ering the wire 
with old newspa- 
pers keeps the 
nesting material 
from falling through the wire. To clean the 
nests, simply dump out the paper and nest- 
ing material and replace it. The wire pro- 
vides no corners or crevices for vermin. 
‘Jack Bronte, Grass Valley, Calif. 


POULTRY WIRE 
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CHARLES G. ROGERS, Editor 
Science AND Mecuanics Juy—Avcusr, 1940 


Want a Flashlight “Shocker?” 


By L. J. MARKUS 


Two flashlight colle and a 
‘lrplane. ignition coll com 


Just hold the 
lightly agai 
Dutton, Th 
‘of the order of 10.000 vol 
high "onough 


HIS compact 
pitehfork,” 
a erding purposes in stockyards and in 
cattle country, is primarily designed for enter- 
tainment purposes, but has a host of practical An elect 
uses as well. 
Even the stubbornest of mules will forget his 
ntrariness and “giddap” wh 
if flashlight is pressed a sary (this ied in the case of mules, 
appropriate spot on his hide. Likewise, when where the first reaction will very likely be made 
commands to other animals are followed by with both hind feet). ‘The flashlight can be taped 
shocks, disobedience will miraculously disappear. to the butt end of the pole, and two wires taped 
to opposite sides for the length of 
12 0R 3-VOLT the pole. One wire is connected to 
IGNITION COL the flashlight ease, the other to the 
high tension lead’ in the center of 
the lens. The wires must be at least 
one-quarter inch apart at all points, 


shocker is thus a valuable and hu- 
d in training animals of all kinds. 
business end” of the shocker can easily 


age Wie “Wherever fan and aie is the 
Rueres Ree ere cae 
S tions, initiations and Hallowe'en 
SEE parties, this electric pitchfork can 


OPTIONAL GROUNO_TO METAL 
CASE OF FLASHLIGHT 
Basic cireult of the flazhlightease shocker, 


recommended, however, that a body~ 
guard be kept within call just in case 
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[All parts uted In the flathlightease shocker 


some husky chap resents the upsetting of his 
dignity, In emergencies, however, the flashlight 
can be applied to the bare skin of a belligerent 
with amazingly improved results. 


Few Paris Are Needed 

‘An inexpensive three-cell flashlight, two flash= 
ight cells, a ,05 mfd. condenser and a midget ig- 
tion coil of the type made for model airplane 
gas engines are the only essential parts needed. 

Either a 1%-volt or 3-volt coil can be used, 
provided it can be made to fit into the space of 
fone flashlight cell. ‘Two cells should be used in 
either case, however, to get sufficient voltage to 
penetrate thicknesses of cloth or fur. 

Study the basic circuit carefully before buying 
the flashlight, so you can select one which wilt 
require a minimum of rnodification. ‘The ideal 
type is one having a pushbutton switch in addi- 
tion to the slide switch, but these are a bit di 
cult to obtain, Flashlights made especially for 
Boy Scouts have this feature, however, to permit 
night signalling by blinking the light off and on. 

‘One shock is produced at the instant of closing 
the circuit, and another when the circuit is 
opened, for an ignition coil responds only to 
changes in current. Battery energy is being 
‘wasted when the switch is on, hence a pushbut~ 
ton switch keeps battery drain at a minimum. 


Modifying the Coil 

As the circuit diagram shows, the two primary 
terminals of the coil are connected into the cir 
cuit exactly as would be the third cell of the 
flashlight. Now, if we extend the coil primary 
terminals until they are in the same position as 
flashlight cell terminals, the primary coil con- 
nections will be made automatically when the 
coil is placed in the flashlight case. 

First of all, the pencil-shaped mounting studs 
were cut down slightly so as to make the coil the 
proper length. The iron core inside these studs 
ean be cut a small amount if necessary, but cover 
the exposed ends with sealing wax before pro- 
ceeding further. Now run a narrow strip of 
sheet copper from the ++ Fahenstock clip to the 
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When the ignition 

coil x modified as 

Shown hore, it fits 

normally oceupied 

by. the flashlight 

ell nocrest the 
Tens. 


nearest stud, 
bend the strip 
over the stu 
wind bare cop- 
perwire around 
to hold it 
position, then 
apply solder to 
the wire. This 
end of the coil 
should rest on the center (+) terminal of a cell, 
From the other Fahenstock clip, run insulated 
wire to the other stud, and solder it to a short 
copper strip bent over the end of the stud, ‘This 
nd of the coil will contact the button underneath 
bulb holder. 
coil used for this project originally had a 
p button on one side for the high tension lead, 
cut off. The insulating tubing sur- 
‘oil was then slid off far enough so 
h-tension wire supplied with the coil 
could be pushed under the tubing from the bulb 
end and made to contact the flexible braided 
secondary coil lead. The housing was then 
pushed nd the former terminal hole filled 
with sealing wax. 


Condenser Connection 


‘The .05 mfd. condenser can be placed alongside 
the buib socket if the reflector is removed. ‘This 
condenser is connected across the switch in the 
unit pitured. ‘This was done simply by soldering 
one lead to the bulb bracket and the other to the 
bulb terminal going to the switch. ‘The socket 
Is must be shorted; this can be done most 
by taking an old bulb and shorting the 
threads to the tip terminal with a drop of solder, 
then screwing the bulb into the socket. 

Since this coil can send a spark across a quai 
ter-inch gap, insulation around the high tension 
Iead must be adequate to prevent leakage inside 
the case. The critical point is that where the 
high tension lead enters the coil, so several thick- 
nesses of sheet mica should be placed between 
the coil and the case at this point. ‘The mica can 
be obtained from an old mica condenser, and can 
either be glued in position or tied with strong 
silk thread, It will make the coil fit tightly. 
ened securely 
hole should be drilled in the center of the 
glass window or lens, through which you can 
push the bare end of the high tension lead after 
cutting it to the correct length. You ean make 
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is hole with an ordinary metal drill about 1/16” 
in diameter, if you apply turpentine liberally 
during the drilling. Rock the drill sidewise while 
drilling, Practice first on a serap piece of glass. 

It is a good idea to try out your cireuit outside 
the flashlight case, to see how long a spark ean be 
obtained between sharp points. If this same 
spark is not produced by the completed uni 
there is leakage inside the case, and more 
insulation will be required. If a flashlight having, 
a fiber or plastic case is employed, insulation 
problems will be simplified. 

‘Once you are familiar with the basic circuit, 
you can readily devise means for making the 
proper connections regardless of the type of 
flashlight employed. Of course, any other type 
of housing arrangement can be used in place of 
the flashlight case, as long as circuit connections 
are correctly made. 

Handmade Terminals 
THESE sketches show a practical kink well 
known to journeyman electricians. When the 
wire is bent in the wrong direction to form a 
terminal, tightening the binding screw tends to 
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force the wire away from under the screw head. 
‘This will cause trouble later when least expected. 
Always form the loop around the serew to the 
right, or clockwise. 

‘There is another point to be remembered in 


= Om 6 


RIGHT WRONG 


forming a terminal on the end of flexible cord 
or cable, After removing the insulation, the 
average right-handed person twists the exposed 
wire to the right to tighten the strands together. 
Not all stranded wire is twisted to the right in 
manufacturing, however, and left-twisted wire 
should be twisted to the left. If flexible wires are 
not treated properly as described, a weak spot 
will be left just inside the end of the insulation, 

When possible, the separate strands of a cable 
should be bound together by tinning the stripped 
and bent end before fastening it. 

eae 


1940 


d Vise for Modelmakers 


Handy for many small 
jobs done by the model~ 
maker, this simple little 
spring vise is easy to 
make. Hard maple is used 
for the jaws and base, and 
%-in. dowels for the 
slides, A Y4-in. bolt with 
‘a spring and washer over 
it provides the compres~ 
sion. A handle may be 
added if desired, Larger 
vises with stronger 
springs can be used for 
ue heavier work, the base 
being bolted to the bench 
top.—Paul H. Smith, Nor- 
folk, Mass. 


Sane 


Powdered Colors Are Handy to Match Paints for Small Touch-Up Jobs 


[A variety of powdered colors that can be 
red inexpensively from art dealers 
is handy to have in your workshop for 
matching paints for small touch-up jobs. 
When a painted article has to be matched, 
select the paint that most nearly matches 
it and add to it a little powdered pigment 
of the desired color. 


To give added gloss to reed furniture, 
dip a stiff brush in furniture polish and 
brush the furniture well. 
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BACK-YARD 


Gran 


Aerial Glide 


PROVIDES THRILLS 


LIDING down a wire has always held a 

fascination for small boys, and here is a 
Fevice that gives a thrilling ride of this kind 
with perfect safety. A galvanized cable is 
stretched from a garage or other structure 
to an inverted V-shaped frame and made 
taut with a stout turnbuckle, ‘The end is an- 
chored to a buried brake drum or other piece 


CS 
Ra gee 
How the glide is sot up. Ono end of the cable 


can be offached to the well braced 


of junk. Rocks are piled in the hole and 
Joose soil washed in with the hose. 

"The carriage is hung on two barn-door 
rollers with a strip of strap iron to prevent 
jumping off the cable. A wood bumper in 
front strikes an inner tube stretched over a 
frame and thus brings the carriage to a gen- 
tle stop. Note that the design of the seat 
permits the passenger to hop off anywhere 
flong the line. A pile of straw could bo 
placed ut the foot of the run for the pas- 
senger to jump into. 


HOME WORKSHOP MANUAL 1941 


Onny one dart is used in this new game, 

called “bomber's luck,” and it is dropped on 
‘the target, which is a spinning 12” disk of 
fiber wall board placed on the floor. Tight 
designs are painted on the disk as shown, 
and it is mounted on a block so that it will 
turn freely. 

‘Whirl the disk with the knob—not too 
fast—and hold the dart to the tip of the 
nose while standing erect. ‘Then let go be- 
fore the disk stops. Each player has three 
chances, and after five ‘rounds the score is 
‘added to decide the game. If the dart sticks 
fnside the inner circle, which is 4” in diam- 
‘eter, another shot is allowed. A suitable 
‘art can be bought, salvaged from another 
dart game, or made, as preferred. The point 
should be very sharp. 


THE SURVIVOR VOL. 8 


3360 THE SURVIVOR VOL. 8 


Fresh Vegetable and Fruit Dehydrator 


MERICAN soldiers, 
ZX sailors, and marines, 
and ail their auxil~ 


ary forces, are now eating 
dehydrated foods on all the 
battlefronts of the world. 


for Victory Gardens 


At a cost of not more than $10 for materials, 
you may build a kitchen model dehydrator 
with a fresh weight capacity of 10 to 25 pounds. 


Is there any reason why the 
folks who remain at home 
should not also eat dehy- 
drated food, especially next 
winter when a hungry 
world will be even hungrier 
than it is now? ‘There is 
no reason. Any other an= 
swer would be un-Amer- 
ican, to say the least 

More than 28,000,000 Vie~ 

tory gardens has been set 
as a quota for the Americal 
people this summer. Nor is 
it too much to say that de~ 
hydrated food could be 
prepared from every one of 
those gardens if dehydr 
ing equipment were avail- 
le, 
As a matter of fact, it is 
lable and at very low 
to any gardener who 
is skilful enough to put to 
ther a few pieces of lum= 
ber, glass, fiberboard, an 
electrie.fan, a thermometer, 
five lamp bulbs, some wire, 
and a few nails, 

New and easy-to-build 
types of dehydration equip~ 
ment have been developed 
by the ‘Tennessee Valley 
Authority and the Univer- 
sity of Tennessee, These 
models are offered as a 
means of saving vital tons 
of steel normally used in 
canning operations and to 
plug the holes in America's 
restricted wartime meals. 
Several manufacturers are 
studying the new model dehydrators, but as yet 
commercial production has not been authorized. 
There is nothing, however, to prevent any man 
taking the plans and building a dehydrator for 
his own use. 

‘A primary consideration in the development of 
the models shown to date has been to hold the 
costs of the dehydrator to a point within the 
means of the average family. Materials for con- 
structing any one of the several “kitchen” models 
cost approximately $10, not counting the electric 


De 


Sctrnce ano Mecnantcs 


olla who slay ot home must 


wed by Agricultural Experiment Station 
‘The Unlversity of Tonnes 


Sumoten, 1943 


yérated food on all 


fan which can be a standard 10” or 12” houst 
hold fan, All of the models are constructed large- 
ly of non-essential materials, 

Plans for one of the models, for use with a ped- 
estal electric fan and with a capacity of 10 to 
25 pounds of fresh weight, are shown on these 
pages. The dehydrator stands 39” high, and on 
a base 26%" deep by 21%” wide. Five 200-watt 
celtic lamps are required. 

Two larger dehydrators have also been devel~ 
oped. One is a porch unit with a capacity of 
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about a bushel of food for large families, and a 
community dehydrator with a capacity of about 
fifty bushels. The porch type is about 4 feet 
long, 2 feet wide, and 36 inches high. The com- 
munity type is designed to fit into existing com- 
munity canning plants where preparati i 
ment and steam boilers are already availabl 
To make the dehydrator here shown, do this 
1, Make side, top, bottom, back, and door 
frames, Use corrugated fasteners to assemble 


1 


‘outed joints and nails for overlapping joints. 
Be sure to maintain inside dimensions, if vary- 
ing width lumber is used. 

2, Assemble top, bottom, and side frames. 
‘Tack on temporary corner braces at front to hold 
ox square. 

3. Check frame dimensions and saw fiber- 
board panels to fit, using the layout plan shown 
asa guide. Install panels in frames and nail 
with large head galvanized nails. 

4. THm beck to Bt sc 


i ash = famen in piace. 
[tree oxo Tears 5. Remove corner braces and in- 
CC — — stall guides, 
aN 6. Assemble and hang door. Be 
; sure it swings smoothly. 
f 4 7. Assemble removable heating 
A f i 
0 Se 
pints He 
ae 
S| 
Tey > 
ee es si 
Pre ae ES 
{ 
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TO PROPER, HEIGHT 


i y 

y zi - 

a ZeL iS 
LOCK-UP UNDER FAN SECTION. yar 


HEATING ASSEMBLY 


tT" OF a 
—<_ STOCK BOA 
Ree 


wane} 
Ata 
rom 
VENT wt 
ay 
suns 
ames 
Friction 
nie 
Ofek = = 
a re 


Fao UNTIC FAN BLADES ARE PARALLEL VTH FAN PANEL 
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unit, Cut hole in fan panel to fit 
snugly over fan guard of either a 
10" or a 12" fan. Maintain 1" di- 


List OF MATERIALS 


mension between bottom of fan Paces Sines Materiat 
guard and healing panel for either ag Bberboard 
fan, t 

Do not let the bulbs, oF heating Herat hase 
lements, shine direetly on the ther Lodeesiere | pamper 

Bea fers 
Imostat or thermometer. The ther- Werte” Mend 
feiMeka | Mou 


mostat may be omitted. Heat is then 
controlled by unscrewing bulbs as 
needed to keep the temperature from 
getting too high, A good ther 


Sereda x30" 


Gia 
add 100 


Lampe —5—200-watt 


‘The processed foods may be stored in 
ght, moisture-proof bags, lard cans 
with tight-fitting lids, syrup buckets 
and similar containers. It is important 
to keep air, moisture and light away 
from the finished products and to pro- 
{ect them from insects. 


mometer_with a 
excess of 180 degrees F 
he provided. It can be 
serted ina hole through the 
top of the eabinet or laid on 


fa tray. Ifa box fs used for maven 
sulphi be sure to re- ‘mwas 
move the ‘heating assembly eu 

and fan during treatment, A "85% 


"WIRING DIAGRAM 


bracket fan may be used 
fables considered particularly suitable for ‘ASBESTOS BOARD TRAY 
dehydration include: lima beans and green snap ioe 8° cx, 
beans, carrots, cabbage, sweet corn, okra, green ‘ASBESTOS WALL BOARD 
peas, Irish potatoes, pumpkin, soybeans, sweet- 

potatoes, and (urnip and other greens. Fruits 
include: apples, figs, pears, and peaches. 

Proper treatment of the foods prior to the ac- 
tual dehydration is an important phase of the 
processing. Extensive tests have demonstrated 
that blanching vegetables and sulphuring fruits 
improve taste, appearance and preservative 
qualities of many of these fruits and vegetables. 

‘Time required for dehydration varies with 
several stage of maturity, size of the 
prepared pieces, thickness at which they are 
spread on drying trays, and the quantity of 
products in the dehydra:or at any one time. The 
following table shows approximate times nec- 
essary for several fruits and vegetables: 


re 
ALF LATTICE 


Product 
Peaches (not peeled) 
Peaches (peeled) ....... = 
Aone re" povee 
STRENGTH GLASS 


Pears .. 
Beans (green) 
Beans (lima) - 
Corn (green) - 
Okra é 

Greens 


GLASS To BE, 
REMOVABLE FOR CLEANNG 


GLASS TRAY 
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Sond Mater Drives Organ Grinder Toy 


N EVERLASTING sand motor provides the Fe 
ower to drive the mechanical organ Bees 
illustrated. ‘To ‘wind up” the mecha- 


complete turn in the direction indicated in the 
drawings, This brings the sand back into the 
hopper ready to run down and turn the small 
paddle wheel. Other adaptations will suggest 
themselves, such as a woman pumping water 
or @ hobo sawing wood. 

For the box, 14” plywood is used, the joints 
being well fitted to prevent leakage of sand. 
‘The six-bladed paddle wheel is scroll-sawed 
from a block of white pine, The axle is a piece 
of bicycle spoke turning in glass-bead bearings, 


ante on exnowoano 


TEAR ViEW WITH PANEL REMOVED 


OE ew 


.or view of the onimated organ-grinder toy. The sand motor is 


Front, sido, ond open 
3 fhrough a complete revolution as shown ot left 


"wound" by turning the houso side) 


which are recessed into the wood as shown, 
Short lengths of brass tubing will serve just 
as well as the beads, 

‘The hole in the sand hopper should not be 
over 14" in diameter for beach sand. Inci- Hyp) 
dentally, beach sand is the best because the 
grains are smooth and pour more readily. 
Sand from a creek bed is also satisfactory 
‘To facilitate adjustment, the back panel with — reyracones 
the window is fastened with No. 3 screws. catia 

‘The organ grinder is scroll-sawed from 
1%” material and painted in bright colors. 

‘The girl is painted on cardboard, together 
with the window frame, and glued to the box, 
as is the hand organ. ee 
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Now: Electroplating 


Mechanics in Your 
and Handicraft 


SECTION Own Shop 


By John Burroughs 


POPULAR SCIENCE NOVEMBER 1962 


you can put gleaming copper, nickel, or 


A bench-top rig you can make 
a zine finishes on any iron or steel object 


puts shiny, lasting metallic that yon ean dunk in the tan 
finishes on tools and ornaments You can rustproof tools, brighten up 


hardware, even metallize nonmetallic ob- 
SIX-VOLT battery charger, a couple 
A of glass fish tanks from: the 
store, and a plywood rack to hold 


s like Teather, leaves, shells, pine co 
tivo aluminum electrodes: will put you in 


decorations 
Tusiness to explore a fascinating field of 


and inlay de 
twork.. You'll 
clectroforming, such as 
molds for type- 


metalwork. 

Electropkiting, the chemical process in 
which one inetal is Gansferred directly (oan elect 
mather, becomes a simple home-shop oper- cal solu 
ition with the setup shown here. With it, (the 


electroplating works. When you pass 
current through ce 

ns, particles from one elects 

Ic) are attracted to the other elee- 


fon a plate and fit 
end idl re 
t. Alun go in_back on a_ similar plate. Drill 


fo vent theostat heat. 


ade. plating rack, ‘looking ti 


Hon a 
actually is built up easily with five layers 


ie" plywood making each end supp 
nut electrode bars sip into notehes at top. 
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|i 
va 
VT 


SQUARES 
penis [ts 


xi 
ALUMINUM BARS 


0-10 pe! 
VoUMETeR 

wit ToSGLe 
Switch ————+ 
60-WATT, 201M 
Wiee-WwOUND 


Bowel 
RMEOSTAT 


and meters. Note t 


Ja, eircuit rols power to platin 


ized plug is a to be sure you always 
Einnect negative to eathode, positive to anode. 
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How to put a gleaming nickel plate on an old steel tool 


darkened han lat Heft 
ished ona Mlesible: ¢ 7 Te ig a scrap of sheet copp 
Cloth (center), It's then given an a tel licale the process is working. Anodic etching 


Suspended frome the phiting rack's anod kes stecl receptive to nicke 


Aged 


es 
de brushed away. The head is then transf 
solution (right) and giv 
per plate. “This serves as 
¢ final plating of nickel. 


Nickel flash—a very thin nickel deposit—is: put 
fon next by suspending the hed from: the 
Cathode bar iu a iekel solution for about twa 
ininutes (left). Any bubbles that fo He 


nickel deposit ICs then bute Dual 
ieee er mpound on a cloth wheel (cen. 
ta fresh Inde and. see what a dif 


te 
ference the tough, shiny new finish ma 
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trode (the cathode). So yon make the cathode the 
object yon want to plate and the anode a chunk of 
the metal that_yon want to do the plating. As cur 
rent flaws, the anode metal slow! 
solution and becomes free metal ious that are a 
tracted to the object that’s to he plated 
tadually collect on the abject amd beco 
of pure metal, Eventually, the erystals 
layer of solid mictal, and the object is per 
plated 

Tn the setup shown here, two ahn 


used to carry current across the 
tanks, One represents the anode and the other the 
Cathode, Objects to be plated and the plating metals 
are simply hung from the bius on wire hooks. There 

e, and the 


are no. clectrieal connections tem: 
suspended objects can be quickly switched from 
fone tank to another, 

Plating solutions. ‘The chemical sobition you ssc 
depends on the hind of metal that sill for > 
phite, ‘The solution must contain free 

tthe che 
lution, for instance, must 
nv with. As 
etched 


of the 


plating metal in arder to st 


eon 
contain some free capper ions: to 
these fons are ased up, the copper and 
away to provide a constant supply af nev 
There are lwo hasie types of solutions. a 
alkaline, Acid baths. for copper, ic 
platings are the simplest and safest U1 
nixed with harmless metal salts, 
hr chlorides, to provide the free metal i 
ren Leritieal, aud the haths en 


roats wwe as Ii 
1 cantasion= whe 


proportid 
At room Lemperature over st wide variation in current. 


them this way 


Two offbeat plating tricks produce eye-catching decorations 


twosm ing, is possible this way, Non objects, snel as these leaves, can 

the dese in at eapper bay: was niekel-plated The secret is to coat thet frst 

by coating everything but the design wi paint to catty 

compound that prevents. phat kee stich a paint 

Clching andl plating solutions w yoursell by mixing goes pronze powder 
the design without nsingg a tank. with a litte Uhinned F 
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PLATING SOLUTION 


Copper Nickel Zine 
iodine pile 38. ox nickel salle 32 02. 2 
A Ml, 0 Furie acid nickel chloride 3 oz. 
battery acid) 4 boric acid chloride 
Ye typ. white Karo syrup, 1 gal. water (sal ammonine) 
1 gal. water 1% 
fo vag the ere eal eee care cles stehko Kare 
Stick emmentick Wnty coment 10 t020 Saban 


per square foot at 1 

a buy | Use at room temperature, 
with tank current of 10 to 
ma platers’ supply | 30 amps per square foot at 
1 to 3. volts, You can buy 
i sodium acetate, 


30 amps per square foot al 
Ll volts, Buy copper sulfate 
at garden shops, drugstores, 


volts, 


anode fi 


house or from a con 


acid, Use sheet-enpper an 
odes, Flash start objects i 
el ath before copes 
plating in the acid copper 
solution above. Axitate ant , 
tum work, 


en enn emma 


Kd he 
hot water 


nodesold printer's line 
blocks are generally zi 
Axitate work, 


” Nhavd- 
2 Lops, 


bars are %*-by 
snaimm, notehed into th 
brights 

The fish tanks vsed here are the L-gal- 
Jon aycula type sold in di stores 
for $1.80. Other sizes and types of 

ave also available from Tab-equip- 
nt supply houses, Adjust the length and 


Some metals, however, ¢ 
from simple weil solutions. 1s 1 
Katine solutions to ph 
er. gold, or rhodium, Alkel 
cdl tor plating zine 
alkaline. solutions usually 


of 


poisons, 


isly handled in a well-ventilated shop height of the rack to take whatever size 
area, Ifa eyanide is accidentally mixed tanks you buy, ‘The aluminum bars should 
with acid, hydrocyanie-acid gas, instantly wove the tanks. 


ickness of plate 


he power supply. ' 
mount of elec: 


get depends 


lethal, is generated. 
‘Acid solutions ave therefore best for 

home-shop pkiting and vill handle most of 

the finishes that you're likely to want. The cathode. A 

1 table tells you how to terms of “eu expressed 

for copper, nic mps per square foot of cathode area 

js listed. as well as Don't Tet this throw you when you find 


the 


ily that flows to each point on the 
der figures 


wk currents 


accompa 
the three most ¢ 
1 zine. The che 


anode metals and other equipment, are plating jobs calling for 20 to 30 aunps 
available plating-supply houses. (One square foot. Most of the objects you 
good source is Ramyr Mi. Co., 1779 N. ew re a surface area of only a few 
Main St, Los Angeles.) square inches. 

shy mised solutions, especially for An ordinary sis-volt auto-ba 


chich delivers about six amps, 
slick power supply for home. plating. 
type shown cost about 
conld also use a regu 


kel. often ive irregulu results wher 
t used. Plating a few chunks of se 

tal will break in a new batch. ¥ 
ns right in the 
rack. This is si 


imix and store soluti 

Building your plati 
a wood base large enough to take two 
tanks with uprights ends to support 
the aluminim bars. The uprights are built- 
up sandwiches of five kayers of %” plywood, 
jigsawed to the profiles shown. The two 
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1g the tank current—a large rheo- 
stat, voltmeter, ammeter, switch, fuse hold- 
er, and pokrized plug. A 50-watt, 25-ohm 
wire-wound power rheostat will do niccly 
and costs around $5. The meters shown, a 
0-10 DC voltmeter and 0-10 DC meter, 
cost under $2 each from supply houses 
like Allied, T id Radio Shack. 
Wire these parts as shown in the di 
gram, They fit into a recess in the left 
upright, formed by cutouts 
plywood layers. ‘The al mn-bar clee- 
trodes are connected to the power leads by 
two brass-rod terminals that extend through 
holes from the top of the left-h 
right into. the controle 
Copperpla 
cleaning the work to be phited carefully 


gover 


and suspending it ina copper solution « 

wire hung from the ph ack’s cathode 

bar, Sheet copper wil anode. 
Cleaning the cruci 

mrease, oxide, oF s 


prevent the depo 
easy way to clean an obj 
to polish it with very 

cloth on a flexible disk 
it thoroughly with ge 


ander. Then scrub 
p suds (Lava 


soap) and housebold det When the 
metal is spotless, dry it with a soft clot 
Avoid touching the surface—even a. greasy 


fingerprint can cause trouble, 
‘Mter providing a wire hanger, 
object: momentarily in dilute sulfuric acid 
=98-percent-strength, dry-charge battery 
acid. ‘Then turn on the plater and lower the 
work into the copper ball ves no 
shock hazard at the low voltages used 
‘A pinkish copper deposit forms immedi- 
ately. Should it tum mottled brown, too 
much current is flowing—adjust the rheost 
for lower amperage. Voltage isn't criti 
A little expe ne the 
Dest rheostat 
plating. 
to phate or 
When pla 
the work from the bath oc 
smooth off any roughness 
wet-or-dry_ pape 
tank, Agitate and now and the 
Plating iron or steel in an acid copper 
bath requires special procedure. If ferrous 
metal is plated diteetly, the deposit will be 
spongy and non efore coppering 
stecl, therefore, first give it a flash plate— 


dip the 
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a very thin céating—in an acid nickel solu- 
jon. And before you flash it, etch the steel 
anodically to make the nickel adhere. 
‘Anodic etching is accomplished by hang- 
1. the work from the plating rack’s anode 
bar k of battery acid. Use scrap 
copper for a cathode, and tum the rheosts 
mperage until gas bubbles 
orously from the immersed steel. ‘The 
bubbling will float off dirt and oxide, and 
the etched stecl will take on a silvery mat 


surface. This may take five or ten minutes. 
hen rinse the work, transfer it to the 
and flash-phate it for two or 

low current-density. After 


s switched to the 
1h and pkited with as heavy 
a copper deposit as. d 
Nickel plate is ordi 
copper underplate. This underplate 
should be polished smooth with wet-or-dry 
paper and pumice. 

If the current in the nickel tank is too 
strong, gas bubbles from the cathode and 
the deposit turns dull If the current 
too weak, the deposit will flake off. 
le nickel adheres well to copper, it 
well to nickel. ‘Therefore, 
he careful not to interrupt the flow of cur- 
. Don't remove the work for examina- 
and, when tuning it, avoid breaking 
t with the cathode bar. For top pro- 
build up. a com- 
posite plate with alternate layers of copper 
and nickel, finishing with nickel. 

1 plating baths are handled much like 

copper baths. An acid zine bath, how- 

ever, is less uble to phate into recesses. 

‘Turing the work frequently helps. 

Neatly any nonmetallic object can be 
st brushed with an 

nt, as shown in 


photo. “tick of plating baby 
shoes, pi other nonmetallic 
objects can be done this way. Use this 


electroform intr 
tive mold, give its face 
ig, then build up a full 


a conductive coa 
copper deposit. 

me plating special equip- 
You can plate precious metals with 
your rack, 1g Pyrex coffeepot 
bodies for tanks and solution concentrates 
from a jeweler’s supply house. Because the 
solutions contain cyanide, follow the in- 
structions on the labels to the letter. i Ill 
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A. NEELY HALL, Editor 
Author of "Outdoor Handicr Home Hendicraft,” ete. 


Science ano Mrcuanics Susaten, 1943 


If You Want a Water Wheel 
—You Can Build This One 


Made almost entirely of used material, this 


Tita celine get small stream wheel lights a cottage, runs 
done ae ta mamain at home the radio, pumps water, and can be stored 
CR ee err creat away for the winter. 


an of the house to build that home- 
made water wheel he has long By J. H. THORNGATE 
dreamed about for the little stream 
that runs through his property. That 
water wheel can do all sorts of 
things to make life more comfort~ 
able and more interesting around the 
home or the cottage. I know, for 1 
it one myself and it works. 
ver, I got a lot of pers 
proving to myself th 
be done.” 
wuntless rural areas in our coun- 
try have hundreds of small streams 
with small waterpower possibilities 
that are being ignored at the present 
‘And Ihave no doubt that 
y owners of lands across which 
se streams run would Be sur= 
prised if they knew the power possi- 


Rocks and planks help Increase the head 
of water needed for this homemade 
‘water wheel. 


bilities of these little brooks and 
crecks. My own summer cottage is 
located on a little stream called the 
“Weirgor” at Exeland, Wisconsin. 
Here I built the homemade water 
wheel described and pictured in 
these pages. The total cost was ex- 
ceedingly low, almost nothing in 
fact, and it can be duplicated or 


generated provides for all the 
in the collage end for the radio too, 
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modified to suit the needs of any stream owner. erator cutout $.19, 2 switches $22, bronze bear- 


My actual outlay of cash for this wheel was ings $.15, and small hardware $1.50. This totals 
less than $8.00. The items cost: 2 galvanized $7.71, certainly a low cost. 
fron sheets $2.00, 7 {t. of iron pipe $55, drive Practically all material had been used before 
belt $48, generator belt $1.09, generator pul- including lumber not listed above. The plant 


ley $35, voltmeter $59, ammeter $59, gen- generates electricity for the lights in the cottage, 
supplies the electricity needed for 
my radio, runs a two-cylinder water 
pump, supplies pressure for 200 feet 
of hose, and the entire plant enn eas- 
ily and quickly be taken down and 
stored in the cottage over winter. 

From the plans and pictures given 
here, it can be seen that the water 
wheel is made in (wo sections. This 
was done so that each section can be 
passed through the cottage door. 
This wheel was made almost en- 
tirely from the boxes in which I 
shipped books to my cottage from 

y home in Eau Claire, Wis. T 
ripped out the pieces by hand and 
then cut the n swith 
a draw sl 
of galvanized iron. 

The sluice-way was made from old 
boards and posts that were around 
the place. The shaft of iron pipe was 
drilled and the wheels pinned to it 
with three 34-inch rods each 8 inches 
Jong. ‘The two bearings in which the 
shaft turns were obtained from a 
junk heap at no cost. Figs. 1 and 2. 

The main drive wheel is an old 
to front wheel with 4 wooden 
inge set to help keep the drive belt 
plac e wheel that drives 
the generator is made from %-inch 
wood from boxes. It is built up in 
sections, each of which was sawed 
by hand with a circle saw. The drive 
belt measures 11% inches. The gen 
in old North East 12-volt, 
given to me. Figs. 3 to 6, 

from the 


‘The whee! ix built in two parts so can pose 
through the collage doorway for storage out of season. 


TOW ew OF 
iS WHEEL 


c) 


sie View 
a 
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generator. Two wites lead from it to a theostat 
the cabin, to control the voltage. Two No. 10 
wires carry the current to the system where a 
6-volt car battery is in parallel with the lighting 
system of six lamps and a 6-volt radio.- 

‘The panelboard in the cottage has a voltmeter 
and an ammeter which show charge and dis- 
charge, the generator cutout, a switch for the 
charging current, and a switch for the load 
For water head in the stream, T 
built up_a rock dam aided by planks 
on one side which help me control the 
water, The dam and the wheel not 
only develop my electric current but 
they also help to aerate the water of 
the stream and that is an excellent 
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GENERATOR 


thing for the trout that five in it 


nd a cl 
heeded Yor building the 


‘This system, including the outside wiring, can 
be installed of removed in an hour's time. It is 
installed each June when school work is over 
and removed when I return to my school work 
in September. The wooden sluice-way itself, 
however, is not removed from the stream during 
the winter te, hung on chains and 
lifted by a era removed to allow a free flow 
of water during the fall and winter. ‘This is not 
sufficient to damage the dam or the sluice-way. 

‘The minimum depth of water that will turn 
the wheel is eight inches. ‘This will turn the 
Aneel slowly and the rate of charge is low, but 

sufficient to charge the batteries satisfac~ 
orily. ‘The natural fall of water from a point 
100 feet above the wheel to a point 100 feet be- 
Jow it is not more than three or four inches. This 
ference is increased by the rocks and the dam. 
‘When the wheel is in use, the distance between 


1H. Thorngate, « contributing reader 
ENCE AND MECIIAIICS. Is chairman of 
fuse department of the Senior High School, ot 
Eau Claire, Wis. When school closes. for the 
summer, he waves good-bye to his pupils tn 
Physics, biology and chemistry, and goos axway 
{o'his cottage In the woods ot Exeland, Wis, 
whore he. built the water wheel he describes 
J this article. —The Eaitor 


Na 


© DIAGRAM SHOWING PULLEY ARRANGEMENT 


the lower edge of a blade and the floor of the 
‘does not exceed one-half inch. ‘This 
perhaps, but it helps to make the 
largest possible use of the head of water passing 
under the wheel. 

Under good current, the speed of revolution 
of the wheel under load is between 20 to 25 rpm. 
There is no chance of the wheel operating too 
rapidly in case of heavy water after rains be- 
‘cause the actual head of water even then ean be 
readily controlled by use of the headgate, 

From the plans and pictures it will be seen 
that the main drive wheel also drives the two- 
cylinder water pump, with which the 200 feet of 
hose is connected. ‘This pump is an old timer 
ch was obtained at no cost from a junk heap. 
also that an idler is set against the belt 
the main driving wheel and the gen- 
ing wheel, ‘This prevents loss of power 
1d slipping that would result from a too loose 
belt. It should be set carefully. ‘The generator 
itscif is klted to the plank which supports it, 

Whoever builds a water wheel like this one 
should construct accurately the spokes and the 

ies, and thus make sure to get the 

‘zest possible pressure from the head of water 

‘lable in his own stream. 

owners of small property with a 

rough it imagine that it costs 

'y to install even a small water 

wheel for developing electrical current for light 

dnd power, But this need not be the case at all. 

T think I have shown how successfully it can be 
done at even a low cost. 

There are on the market, of course, many 
mechanical and electrical devices for use in stall 
waterpower developments, but it is not absolute- 
Ty necessary to lay out substantial sums of money 
for their purchase. Much can be done with used 
material, as I have shown. 

Furthermore, why miss all the fun of build- 
ing a homemade dam, one made of used ma~ 
terials that can quickly be picked up around 
one's own place or obtained at little or no cost 
from some nearby junk pile? 


Too ofte 
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Swinging Pony Toy 


OPERATED BY PEDALS 


RESSING on the foot pedals keeps this 
swinging pony in motion, The harder it 
is pedaled, the higher it will swing. Cut the 
horse and seat from %" stock, preferably 
hardwood, and sand the edges round. The 


—e——I 


ore 


va LAG 

wort Screws 
more fT Puntey 
SDI. 


swinging support is made from three pleces 
of wood, as indicated, with a handle added. 
In the upper end of the support a %" hole 
pored for the swing pivot. Just above this 
hole, bore another in the opposite direction 
for a 1" bolt, which acts as a bearing and 
prevents the pivot bolt from pulling out. 
‘The ceiling support is made from 2” by 4” 
stock with a slot in it to take the swinging 
arm. ‘The pedals must be long enough to 
clear the front legs of the horse. Fasten 
the rope as shown, When hanging still, the 
front of the pedals should slope up. ‘‘'he 


x] Liscasause cor mace! horse may be made larger than in the draw- 
ings, if desired, 


Lent Depens 
Pow si26 oF cHiLo: 


Two-Piece Pyramid Block Puzzle Is Tricky to Solve 


Mone dimeult than it looks, and likely St ety or 
place the picces 

fo form o thre 

sided pyram 


the app: 
right. It is 
of walnut or other 
form of a1” tt 
in length. 

‘From this cut two pieces to the dimen- 
sions shown in the drawing. The problem 
is to place these two pieces together so 
that they will form a three-sided pyra- 
mid, This can be done as shown in the ac- 
companying photograph. 

‘A handsome and durable puzzle of this 
Iind can be made from hardwood, suit- 
ably stained and polished. The popular 
cast-resin plastics may also be used. 


GIANT HOME WORKSHOP MANUAL 1941 
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Making a 
Six-Volt Electric Fence Unit 


“gcKer” 
RELAY 


6-vOLT 
BATTERY TORSION 


PENDULUM 


JSéE2-200-voUT conoensen . 


STEP-UP. ig. 1. Circuit diagram of 
armature |p TRANSFORMER {he Uraproved six-valt ole 
10 ef 
Fence Pendulum 


Ing together 


Scrence ano Mecuawics Octonen. 1940 


life and safety are the three outstanding 

features of this simple battery-operated 
electric fence unit, You can build it yourself 
in a few hours at a cost of but a few dollars, 
either from a complete kit of parts or from the 
individual parts, 

‘An electric fencer can be used on farms to 
electrify one-wire fences for livestock, making 
these low-cost fences even more effective than 
elaborate woven-wire or barbed-wire fencing. 

‘Around homes, the uses for electric fence 
are limited only by the ingenuity of the builder. 


Sie effectiveness, economy of battery 


Flower beds and prize trees can be protected 


poultry nests 


petty thieves; 
in a jiffy; garbage cans can be elec 


setting hen 


Fig.2. Completely at- 

fembiod abervolt slee 

te fence unit on a 
‘lain wood base. 


Ea 


orl and dry 
‘cabinet such as 


hungry dogs and cats; your automobile can be 
charged s0 that anyone touching any part of it 
receives a jolting but harmless shock. 

A simple flywheel, more properly called a tor= 
pendulum, acts with an ordinary relay to 
interrupt the battery current at a rate varying 
from 50 to 100 times per minute. As the circuit 
diagram in Fig. 1 shows, battery current flows 
only when the flywheel contact touches the 
armature contact. When contact is first made, 
the sudden surge of current through the pri- 
mary of the step-up transformer induces in the 
secondary a voltage pulse estimated to be about 
4,000 volts. This high voltage makes the w 
effective in dry as well as wet weather, yet is 
harmless because the accompanying output cur- 
is extremely low and flows only for the 
extremely short interval of time when current 
through the transformer primary is changing. 

Battery current also flows through the relay 
coil when contact is made. The relay armature 
snaps down almost instantly, giving the flywheel 
fa “kick” which makes it rotate an amount de- 
pendent upon the stiffness of the flywheel tor~ 
sion spring. When the flywheel reaches the limit 
of its rotation, the spring brings it back again, 
The relay-closing action interrupts the battery 
circuit, so that the relay opens almost imme- 
diately again. No current flows during the e1 

time the flywheel is in 
motion. AS mfd, con~ 
denser minimizes spark- 
ing at the contacts. 

‘The fact that battery 
current is drawn only 
for very short intervals 
of time made it possible 
to operate this electric 
fence unit continuously 
for five months on a 
single “hot-shot” battery 
during life tests in a 
laboratory. A. storage 
battery gave about 51% 
months of operation be- 
fore requiring recharg- 
ing. Battery consumption 
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will vary somewhat with the adjustment of the 
interrupter, but in any event, battery cost should 
not be much more than a penny a day. 

‘The parts for this electric fence unit can be 
mounted on a simple wood base as shown in 
Fig. 2, with the batteries placed alongside. Place- 
ment of parts is not critical, except that the relay 
contact should be directly above the flywheel 
contact. It is a good idea to have both the u 
and the batteries in a protective metal or wood 


Tig. 4. Front view 
encer, showing right th 
wand terminal, the insulated 

the ONOFF s.p.st. togg! 


——— = 


box which will keep out rain and excessive dust. 

Some may prefer to use the attractive met 
cabinet shown in Figs. 3 and 4, mountis 
two output terminals and an ON-OFF toggle 
switch on the front panel as shown. You can 
either use a “hot-shot” battery or four No. 6 
dry cells connected together in series, as you 
prefer. ‘The battery switch is placed in series 
with the battery. 


Connecting the Parts 


All connections between parts should be sol~ 
dered carefully, otherwise the vibration pro- 
duced by the relay will eventually break them 
‘The ground terminal of the unit should 


loose. 
tai pipe driven into the 


be connected to a 
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earth, while the other output terminal should 
\sulated and connected to the insulated 

‘An occasional drop of oil should be placed on 
the flywheel shaft, When relay operation can no 
longer be heard, the battery should be replaced. 
‘The relay contacts can be cleaned at the same 
time, even though they are inherently self-clean- 
ing. Battery failure occurs when the voltage 
drops so low that the relay armature can no 
longer kick the flywheel far enough away to 
break contact; the circuit then remains closed, 
discharging completely the already-useless bat- 
teries, This means that when a storage battery 
used, it should be tested at regular intervals 
\d recharged before it is completely run down, 

The neon test light shown in Fig. 5 makes it 
unnecessary to place your fingers across the 
terminals of the unit to determine when it is 
producing shocks, The lamp will glow for the 
duration of each shock, and its brightness will 
be a clue (o the strength of the shock, 

‘A neon test light will also tell you when the 
fence wire is grounded. Place the light across 
the fencer terminals; if it flashes when the fence 
is disconnected, but not when the fence wire 
connected, look for weeds, wires or other ob= 
jects which are grounding the fence wire some- 
where, 


[AN the Till of Riding in, an 

Rivitne are Aforded tie Chie 

Occupant Rider tn aM 

‘lane Body Made from, Light" Wood and’ Wallborrd, 
Suopendea by Wire Rope 


An Airplane Swing 


Popular Mechanics — 1925 
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BUSINESS BY THE BUDDY SYSTEM 


Everyone has thought of starting his own 
business but few have the willpower to actually get a 
business going. Those who do have the will-power to 
developamarketable skill ora product, even ona part 
time basis, have a hedge agains| unemployment and 
become an asset to society. 

Starling a small business doesn't need to be 
a major undertaking or expense. Hundreds of thou- 
sands of Americans have begun a business to save 
money and gone on to become independent. They 
began by producing something they used a lot. They 
sold or bartered the surplus. After a while they 
realized they had an expanding market and enlarged 
the project to a paying business. 

Many have begun in the garden, gone on toa 
cheap greenhouse and expanded to selling special- 
zed foods or decorative plants. One young couple 
began with a simple frame covered with roll plastic 
and now make up to $45,000 a year selling only 
tomatoes. 

‘Any husband and wife can start a cottage 
industry making something they're both familiar with 
and go on to pay most of the bills. When everything 
is learned about processing and marketing the prod- 
uct, the business is established almost automati- 
cally. 


For starting a strictly cottage industry you 
can't do better than Dave Dufly's "Backwoods Home 
Magazine" and his first bound volume. ‘There isn't a 
family who can't go through his material and find an 
enjoyable, profitable home business. 

‘The subscription costs $17.95 for 6 big issues 
for one year. The bound first 12 issues costs $16.95 
plus $2,00 postage. These are a must. Send to 
Backwoods Home Magazine, 1257 Siskiyou Blvd... 
#213, Ashland OR 97520 (If using Visa/Mastercard 
call (503) 488-2053). 

T guarantee, anyone with imagination and 
common sense can use Dufly's works to save money, 
imake money and improve his chances for a better life. 

Now for the buddy system. 

‘You must have two or three friends who would 
work well together and join in a business making 
something to sell. Get together and choose a product. 
‘The SURVIVORs have so many trades and products 
you'd have tobe fantastically dense and unimaginative 
not to be able to find something to make and sell. I 
think your emphasis should be first on a product to 
sell through local stores or from your home or shop. 
rather than nationally. In choosing products needed 
in your own community you establish a reputation 
which will insure your acceptance as a supplier of 


by Kurt Saxon 
future needs. 

Bul in choosing a product, don't compete with 
locals. Ifa local is established and is already supply- 
ing a product or service, you're just wasting your 
time. Choose something no one else is doing. There 
are plenty of choices. 

You might compete with outsiders, however. 
Iwas buying some vegetable plants for my garden and 
saw a truck full of such plants from Alabama which 
supplied Arkansas. Why couldn't some green houser 
in this area start such plants to sell through local 
nurseries? Then there was the $2.00 a pound toma- 
toes from California, Why again didn't some local 
greenhouse supply them at a lower price and still 
make a good profil? 

This is a doubly good point to show that as 
things get worse, you'll have real opportunities sup- 
plying locals with products they simply won't be able 
to get from the outside. Start now replacing out-of- 
state imports and soon you'll have the market cor- 


nered. 
Food isa sure thing, although labor intensive. 


But ifyou're manufacturing, learn to use (he Thomas 
Regisier. ‘These are large green books found in most 
libraries. They register every product manufactured 
in the U.S.; Chemicals, containers, tools, machines, 
raw materials, parts, etc., it's all there. 

‘Whatever parts you need for any business you 
want to buy fromthe source. Say you decided to turn 
out the little Gas Buster car from Vol. 8, page 93. You 
could get springs, bolts and such in bulk from your 
local hardware store. Bul the 1 1/2 to 3 horsepower 
engines, wheels and steering wheels would be more 
economical from the manufacturer. 

Just look up the items in the Register, call the 
company and ask how much per dozen. It's as simple 
as that. Now you have the source for almost every- 
thing under the sun 

‘When you start your business, go to your local 
Chamber of Commerce and ask about city and state 
licenses. They don't amount (o much, nor do city and 
state business taxes. Also, a business gives you 
Federal tax deductions. Your time, materials, elec- 
tricity, cost of tools and machinery, even the space in 
your home or shop, are all deductible. 

When you're looking for a project in the 
SURVIVORS, don't be put off by materials hard to get 
today. Many of the projects call for parts from junk 
yards of those days. For instance, say you wanted to 
make and sell the "Merry Hop-Around” to nursery 
schools (Vol. 8, page 120). It asks for an axle and a 
Model-T front wheel. Don't look for a Model-T front 
wheel. Instead of an axle use a steel pipe over which 
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you fit a larger pipe with a cap, projecting through the 
bottom board and half way through the top one. 
Simple. 

‘The dehydrator (Vol. 8, page 125), which 
should sell very well, gives. a choice of lattice, glass or 
asbestos trays. Forget the glass and certainly the 
asbestos and go with the lattice (rays. 

You're not bound by any of (hose old plans. 
‘They'reJust ideas and designs listing materials, many 
of which are unavailable today and many more of 


Small Sheetmetal Shop 

@ Here's a practical metal-working tool that 
you can hang right above your bench and 
always have ready when you want it. And 
you can make it any size to suit the work 
You want to do. 

‘To bend sheet metal, just insert it under the 
bar, snug up the wing nuts and draw the 
handles together. For a lapped seam, make 


ev 


os 


the bends inthe same way, and then postion 
the assembled seat under the tool to crimp 
it between the hinge plates. 

Use a number of butt hinges oF # piano 
hinge to join the halves of the fool, Althou 
notnecessary, a pair of handles will make 
work even easier. 

Small Tools from Screwdrivers 

selmeanguaive,screwstrivers wily noe 

ructble.plostic handles and. good steel 
shanles are excellent materials fromm which to 
make the special tools needed in your shop. 
Fitst anneal the part of the shank to be re: 
worked by heating it to cherry red and cool- 
Ing i slowly. Then grind and bend it as de- 
sired, When finished, polish the working part 


(YE wes 


of the tool and retemper it by heating it to 
cherry red and quenching in oil. 
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which have been replaced by better materials. Impro- 
vise and substitute. 

When you and your buddys have decided on 
what to make, equip your shop with relatively cheap 
machinery at first, unless you're already skilled. You 
might also find that you don't really need that ma- 
chine or need one with different properties. There's 
no sense in getting set up with expensive machinery 
before you're sure of what you really neved and know 
how to use and care for it, 

The best source of Inexpensive tools and shop 
machines 1s Harbor Freight, 3491 Mission Oaks 
Blvd., Camarillo, CA 93011. Write for their free 
catalogue. ‘They specialize in warehouse closeouts 
and sell fairly good quality tools and machinery at the 
lowest prices, They have an 800 number for orders 
and pay the freight for orders over $50.00, 


Some of their tools and general equipment is 
very good and will last. I suggest you trade with them 
while your fundsare limited and until you really know 
what you're doing. 

When you're at the professional stage you'll 
want the best, the sturdiest precision tools and 
machinery. ‘Then you'll want to get a catalogue from 
Grizz! 1821 Valencia, Bellingham, WA 98226, 
‘They have the finest but at pretty high costs, So when 
you've gotten past ruining machinery, go Grizzley. 

In the meantime, it wouldn't hurt to (ake a 
free night highschool course in shop or even in 
business administration. One thing in life you can be 
absolutely sure of fs that knowledge and skill ts the 
key to success. 

A most important consideration in manufac- 
turing a product is that anyone with average skill and 
knowledge can make just about anything, in time. 
But the key (o profit in manufacturing {s efficiency in 
the use of Ume. If it takes you a week to turn oul 
something you sell for $100.00, you've made $100.00 
for that week, less the cost of materials. 

‘The difference between the hobbiest-crafts- 
man and the manufacturer, is time. Ifyou want to 
profit from your skills, (ime is a luxury you can't 
afford to waste. 

Having two or (hree friends in the shop, each 
doing what he does best and fastest will cause (wo or 
three items to be completed much faster than if each 
built a whole unit himself, The hobbiest spends most 
of his time changing over from one operation to 
another, whereas the lime saved in mass-production 
methods does not waste motion. When making 
something for resale at a profit you must learn to 
eliminate every unnecessary motion 

The following 1939 article, “Getting The Most 
Out Of Yourself” will help you to practice the conser- 
vation of motion. Study it and succeed. 
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Porctar HoMreRarr cro 


Getting the Most Out of Yourself 


ITTT the advent of inass By tunl iowa to arco tie jot AC 
Meck ne oes J. J. WENNER ial watiog loc Se for er 


dustry, i€ became necessary 


x-Novenuer, 1929 


eomception thal niotion stiuly involves ying the sand, Ifthe next day, your 
whe! 


to parcel oust the various 
niceted with prewlveing eal artic 


ding process. sand accom employer provided you with, 
inaniiaeture, ‘These for y eater efficiency merely by bsirvine, at the end of that day: yout 
tif eflieieney, were reduced toa simple making the worker pai forth more would be tess tired amd move three 
form, and sheeialized to the degree so effort. Acurally, motion study strives times as much sand ax the day previe 
the average workman could Fearn the ti reduce the effort required of the ous. You weren't working ang hard- 
job in any ways te er, bait were using. your mmscles to 
egeree cod of the letter advantage, Do you get the 
that of the average man having a 

umber of different jobs to perform. 
Naturally, the jobs being repetitive, 
it falloywed that a science shone he 


slies 


ry slvort time, sind attain 
specialized skill far beyond 


ster de 


ce. pin? 

‘One of the first considerations to 
Je made in applying mation study to 
a job is “How meh tion should T 
sud in analyzing the 


M2" TE sent tie your 
Are you efficient? Do you waste motion, time, fy WANs fm 


energy? Do you plan a job before you begin since of incume, you no 
work? If you want fo finish a job the easy, quick, hula Inve 


dleveloped whieh had as 
is prime motive, the 
further systematizing of 
these jobs, sith a marked 


increase in efficieney ined jos in 


hic sciene, which tus fireless way, this article will help. It contains yulving as sniny as one 
heen naming, fwe'n perc ideas, that if put fo use, will pay profits in time hundred units, the. pro: 
fof soine thirty years, and pleasure duction of these being 


Mretehed ont aver a 
period of several months, 


is called motion study: IC 
ie tanday recognized as an 
invaluable too to duds Tn this ease, you would 
sno doabt he justified in 

spending week in nly 
avs tind 


fy and ean be alse ap 
plied (0 tie bame work 
Juop, as well as to. our 


ceveryilay Life, with inter 


ime the various 
Inulin, he various set 


taps necessary for carry 


fests ated surprising te 
fang out dhee work, in an 


vis, While it isthe 
uirpuse wf this article to 
tive any ane iasight fnte 


ficient manner, On the 


ctler hand, if you labor 
in your little hone work: 
shop merely for you 


Hh sears el the 
sibilities nf this science 


iene tha the rea tov pleat it in el 
inne gee th 


tat gots will have a jab 
that justifies more than 
ten of fifteen minutes in 
analyzing or snaking. the 


will ¢ 
sti the Fines vl 
There anel appt: these tne! 
ves to his varients. jobs 
with great deal of bene 
Fit to himself 

Let's first yet a deta 
tion of motion study 
Mutiny study isthe 
eee nt aneaying 


necessary. setups. Bat, 
fortunately. onee the 
principles of motion 
Study are understood 
yan can apply then te 
any activity, if iL only 
fasts Init five minates, 
vith gratifying results, 
Another fumdanental 
consideration which yott 
fare Donn 0 44 
tt sit yomeself, a least 
wsith someeme else whan 
ot re tring to edie 


nny ju, sev ae te reduce 


this fobs Gn its thet ef 


lent. ae est method 
Yo ean readily see fron 
the definitions that ayotion: 
lusdy fakes ina tet of 


vind when Levin 
edice a jul (othe best 
method.” Not only are 
the actual motions em: 


Fig 1 Ceqrcalional Sicihod 
of sanding” table Top. 
Fig. 2—the improved mathod 
of wanding’ table top 
Fig, 2—Cloveup of the and. 
Ing bloc employed in the im: 
Toved method of sending 


ployed on the job taken 


finger acount, it nmer 


cous ether anges are com 
sidered. 


here isa popular miis= 
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to a better method of dong a job, is 
he psychological effect of changing 
habits. You are convinced, let us say 
that you have a better method of do- 
ing a job, but yet when applying this, 
method to a task which you, oF some~ 
one else, have been doing in a diffe 

ent manner for a long time, the new 
method at awkward 
that you, of the other person, begin 
to doubt whether or not the new meth- 
od is really more efficient. A single 
example will show how misleading a 
new method can be. Suppose I ask 
you which you could write faster, 16 
letters or 8 letters. Of course, you 
would reply that you could write 8 
letters faster, Now suppose you write 
the following three words, £16 
letters. 


Popular Home Craft 


Make a mental note of how long 
it took you to do this. As you prac 
tice writing these two words you w 
steadily gain speed, Now stippose I 
‘ask yout to write the same words, leav- 
ing out every other letter. You would 
then write 


Pplr Hm Cat 


‘This would take you considerably 
longer to write, and yet you are only 
writing nine letters. You had to stop 
and think, and the writing was con: 
trary to the habits you had formed 
when writing Popular Home Craft 
But now practice writing Pplr Hm 
Cat and you will soon sce that yout 
can write the nine letters faster tha 
The same principle applies 

nge of 


sixteen 
to any other job in which a ch 
habits is involved. 

‘As mentioned earlier, there are 
other considerations entering into an 
analysis of a job, other than the actual 
‘These are as fol 


motions involved, 
lows: 

1, Is the job necessary? 

2, Are the limits too close? 

3. Are the best materials, or proc- 
esses, being employed ? 

4. Are the conditions under which 
the job is being performed most satis- 
factory for the purpose? 

5. Ts due consideration being 
given to the next job that follows? 

It is usually wise to ask yourself 
these questions before starting to 


mn, if the job is not ne 
sary, there is, of co 9 profit in 
An explanation of these 
questions ler 

First let's consider if the job is nec 


first que 


have you care- 
nied a board only 
t this 


t how oft 


wssed t 
completely covered by an 
I your work was really to 
You found out too late that 
n of the blue- 
this before 
e. You 


other and 


a careful considerat 
prints would have reve 
actually making the mist 
expect to find similar cases arising as 
you begin to question each job as it 
comes up, especially with the more 


complicated projects. 

Are the limits too close? If you 
are fitting screen doors to your house, 
it certainly isn’t good sense to use the 
same degree of accuracy as when fit 
ting doors to a Governor Winthrop 
desk 

The best materials for a job, as 
well as the best process, usually. in- 
volve some experimentation to de- 
For instance, in making modern 
sheet metal may be 
much more 


cide. 
rounded cornet 
more satisfactory, and 
easily formed, than wood. 
in sawing out curved lines on scroll 
work, the bandsaw may be much fast- 
cent ten thick- 


Likewise, 


er and allow you 
nesses at once, but a jig saw probably 
asill let you saw five thicknesses with 
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par 


fer degree of accuracy and may 
ntirely the sanding: 
ompanies bandsaw= 


process which 


ing. The over-all efficiency of the job 
would then be in favor of the ap- 
parently: slower jig saw, Considera 
tion to all factors must be given when 
deciding est materials or 
nethod to be employed 
Are conditions under which the 
joh is being carried out the most satis- 
factory obtainable? How often have 
you performed a job in a dark corner 
of your shop, or even on the floor, 
simply because you were in too much 
of a hurry to clean off the work 
bench? You probably would have 
been way ahead had you provided a 
good place to work on a well lit 
workbench, at which you could stand 
or sit in a comfortable position, and 
not strain your eyes in seeing. ‘Then, 
too, is the job so located that yout 
have to stand in an uncomfortable 
position for a long time, going through 
many back-b 
you arrange the work so as to sit, or 
stand, as you prefer, to your work? 
Here also enters the question of light 
noise, and 
materially 


ing motions, or can 


ing, heating, ventilation, 
so on. All these factors e2 
affect a worker's production. 
Consideration for the next job that 
follows may make you do things much 
differently than was expected at the 
beginning. ‘The example given earlier 
in which it was decided to jig-saw 
rather than band-saw in order to save 
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sanding, illustrates the point of pla 
ning for the next operation. If you 
are drilling holes in blocks which will 
next he screwed to other members, 
why not place blocks after drilling in 
a position to he most accessible for 
serews, rather than just tossing the 
blocks ‘into a pile, 

Now for the actual motion sturdy 
‘There are given two examples of 
mon jobs around the home work- 
shop. ‘The first group of illustrations 
shows the common method of doing 
the job and the second group shows 
the sume jobs after being analyzed 
Itis (o be understood that the second 
method described and illustrated for 
ich. job does not necessarily rep 
sent the best method, neither does 
represent the most practical way of 
doing the work, Bear in mind that the 
examples are for bringing out certain 
fundamental considerations only. 

Figure 1. shows common job which 
every home sarkshop enthusiast has en~ 
‘countered at sometime or other, namely, 
nding a table top. The photo illus 
mes the usual method employed. Now 
Jet's analyze this job to see what mo- 
tone are unnecessary and how we can 
improve the set-up. 

"Phe most obvious mistake fs of course 
the idle left hand, ‘True, this hand will 
change places with the right hand every 
fo often, but then the right hand will 
hyo idle.” Since the question of an idle 
and will come up s0 offen, a word of 
explanation isin order, The left side 
fof the body is fundamentally exactly 
Tike the right side, but heritage and 
custom has decreed that we should favor 
the right hand or foot, and give it the 
privilege of performing practically all 
bf our, important physieal motions, such 
fag eating, throwing, writing, handshak- 
ing, ete. But train the left hand as care- 
fully as the right and it is just as ef- 
cient. For example, if you happen to 
play a guitar or violin, just try Singer 
Fru the strings vith the right hand, and 
you'll find you are every bit as avek- 
Ward as if you tried writing with your 
Teft hana. 

So when Ts 


gest that you use either 
hand for any {ype of motion, don’t seoft 
at my suggestion. Remember that using 
the left hand or foot is merely a malter 
of training, and is not to be accepted as 
2 physical impairment, Of course what 
teas said abotit a right-handed person 
Applies just in reverse (0 @ Teft-handed 
person, 

Gelling back to Figure 1, next notice 
the long reach, This long reach ac~ 
counts for the bent position assumed by 
the sander. For every stroke, there is a 
slight. waist motion and also a shifting 
ff weight from left foot to right. If you 
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had to do this job all day, you would 
probably feel as tired in the waist and 
leg muscles as in the arm. 

The sanding block being used is of the 
conventional type. The holding 
the paper onto the block with his fingers, 
and applying the forward motion and 
downward pressure with the heel of his 
hand. This proceedure is quite tiring on 
the fingers, and since so much pressure 
is exerted on a comparatively small area, 
namely, the heel of the hand, the whole 
hhand and forearm soon tires, and it 
becomes necessary to change hands so as 
{0 rest one of ther 

Now let's look at Figure 2 Notice 
first that both hands are in use, each 
having its own sanding block. At once 
‘we have increased the sander’s efficiency 
by almost 100%, since he can now cover 

ice the area in the same time. 

The procedure would be, of course, to 
start at the lower left hand corner of 
fe left hand and the upper 


working fro 


versely). 
fe tint working the two h 
opposite directions along sym 

paths Tends itself best to 
For ex 


ba wi i 
rather thar hitting it continuously with 


Doth hands at the same ti 
Next observe how the table is set up, 
at an angle of about 30 degrees. This 
bending 
and also the shifting of the 


the other. The 


from one foot 


Tength when using the arin ax a radius, 
best over 


the second meth= 


Wf block employed 
held to the 


‘od deseribed. The paper 

Iblock with thumb-tacks s0 

the fingers of this duty, 

his simple tool is a round bull 
efits the hand most 


is type of block, 
I conseu 
a required. 
of the table has been 
tured end for end 
is repeated. By employing 
method, the time for sanding the tal 
top would probably be reduced 
55% with much less fatigue being felt 
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cover a long period of time. 
For our next example we have a sim= 
ple job, namely, sorting oul screws, 
bolts, nails, and ete. Referring to Figure 
4, we have one of the common ways of 
doing this job, Suppose we are required 
to sort out and deposit into jars three 
different objects from a_pile, namely, 
bolts, nails, and screws. First we pick 
up all the serews with our right hand, 
conveying, them to our left, After the 
Teft hand is full we pour them into the 
proper jar and then st 
‘Alter the nails, the operation is r 
for all the bolts 
Let's analyze the first method, referring 
to Figure 4. Notice that the left hand 
idle most of the time, the 
doing practically all the work, 
notice that the right hand fingers 
picking up each part one or two at a 
me and carrying them to the left hand. 
Now when the left hand is full, we drop. 
the parts into the small mouthed jars, 
uustally spilling several over the edge 
‘onto the table top where they must be 
picked up Also notice how the 
parts are all in a pile, necessitating 
Apreading out every #0 often so as 0 
fllitate. picking up. 
Now if ve had a very Targe number of 
ticles to separate from a pile, say a 
rocks, iC would pay 


which picture 
better method of doin) 


alter being motion studied, First notice 
that now both hands are busy, sliding 
the parts from the flat shelf at the bot= 
tom of the chute down the proper guide= 
way directly into the proper jar, We now 
have eliminated the motion of conveying 
from the left hand to the jar and have 
practically eliminated the possibilit 
spilling the parts while doing so. Also 
note that now the hands are sliding the 
parts to the guideways, rather than pick 
ing them up as done in the first, case, 
Sliding of parts is always to be preferred 
and is about 40% faster than picking 
them up and carrying. 

‘The mouth of the hopper, or chute, is 
made quite large, so as to facilitate 
dumping of parts into same. A flat shelf 
is provided at the bottom of the hopper 
so that the parts will feed down by 
gravity and distribute themselves, for 
easy sorting. Notice, too, that both fore 
farms are resting comfortably on the edge 
of the table, When designing special 
setups, bear the operator comfort angle 
mind. You will be well repaid for a 
fittle added work along this line. 
‘The two examples given will probably 
suggest others of a similar nature which 
you can now analyze. First, get clearly 
jin mind the fundamental object of the 
job at hand. Now note the motions 
Which are directly responsible for the 
execution of this fundamental object. 
‘All other motions can be considered as 
‘secondary. It is these motions which 


represents the 
this same job 
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you should try to eliminate or simplify 

this guiding 

: job 

which is inelined to be irksome. You'l 
it how quickly the 


Popular Mechanics August, 1904 
BENDING SMALL PIPES. 

‘A inethod of bending small pipe, the bor 
of whieh Is not large enough to permit filling: 
it with sand fs given In The Model 
triclan, ‘The tube was cut off to the length 


Wood block 


Iron wire. 


Fic, MAKING THe First Beno, 


Soft iron wire 
Wood block 


Wire drawn from first bend 


Fic, 2.—Tur Bex ror Syruow Pirs. 


to make a syphon pipe for a small pressure 
wage, and a yeth of stall soft wire 
wis cut to a Iittle longer than the tuts 

the size of wire being Just an easy fit in 
the tube, was then inserted into the litter. 
‘The first bend was made at the end where 
the pipe fits Into the boiler, upon a wool 
bloc! wnd then the wire was drawn out of 
the curve and the next one bent to she 
and then the wire drawn out. If both be 
are attempted without drawing out the w 
from the first curve, it will he diffentt to 
withdraw the wire afterwards. In this way 
small tubes may be bent without damaging 
them In the least, whereas if the tube le 
bent without anything in the bore at all, it 
will surely Decome flattened somewhere, 


Mechanical Package Magazine, 
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1932 


Workshop clamps mako excellent visos, slop guides, 
fools whon adapted by the motheds shown, 


Increasing Scope of Clamps 
ORKSHOP clamps are useful in dozens 


of other w 
They: 


besides their original pur= 
he made to serve as vises, 
pers, and saw yuides. ‘The photos 
below shows how two clunps, linked together, 
be used which is double the ca- 
mp. ‘F'wo 3-inch clamps 
idle work nearly 6 inches wide, and so 

is to lay boards on each 


on. ‘The best pl 
side of the work whose ends extend past the 
work at least ¥4-inch on cach side to permit 


he clamps in position. 


Doubling the capacity of workshop clamps is simplo 

if you uzo the method shown above, By linking thom 

together in this fashion, two 3-inch clamps will 

handle work nearly 6 inches wide. Filting takes but 
a moment, 
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FANTASY & WEAPONRY 
By Kurt Saxon 


A pistol for the bedroom, 
A shotgun over the door, 
‘A 30-06 for reaching out; 

You don’t need any more. 


If an intruder makes it to your 
bedroom, shoot him with the pistol. If he’s 
trying to break in, use the shotgun. If he is 
fifty yards or more away and shooting at you, 
pick him off with the 30-06. 

This is the real Survivalist’s arsenal; 
basic, inexpensive, effective. So why all the 
promotion of rapid-fire weapons? If you aim 
at a man and don’t hit him, he’ going to 
move, and probably shoot you. Banging 
away in the same general direction is just a 
senseless waste of ammo. You need practice, 
not rapid-fire. You also need a realistic 
attitude, not a fantasy. 

But fantasy sells. There is big money 
in Macho. The more awesome your weapon 
looks and sounds, the tougher and sexier you 
look. Girls get off on rapid-fire. It’s the 
Freudian part of the package 

The Rambo Survivalist image being 
sold to neurotics is making weapons dealers 
rich. It is also showing the profound 
ignorance of weapons among the general 
public. 

To know guns, you must understand 
the three basic methods of shooting; 
sweeping, pointing and aiming. 

Sweeping is with rapid-fire. Its main 
purpose is to dispatch several enemies before 
one can shoot you. Such confrontations are 
unlikely in any actual civil conflict. Raiders 
don’t bunch up. There would be no point to 
it. Of course, if you are the raider you would 
have a better chance wiping out a couple and 
two or three children if you have a rapid fire 
weapon. 

Sweeping is also anticipated in cases of 
moving targets. Proficiency with the 
shotgun will do more damage to the moving 
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target than expert use of rapid-fire. 

‘There is a psychological disadvantage 
to dependency on a rapid-fire weapon. One 
tends to sweep or just bang away 
ineffectually. It is the nature of the weapon 
and a case of the weapon controlling the 
man. 

An example is a commercial for a TV 
crime story. One of the heroes bursts into the 
room and says, “I just had an Uzi emptied on 
me outside”. Obviously, the character with 
the Uzi swept, did not aim or even point. At 
least 20 shots and nothing. Of course, it was 
fiction. But that kind of shooting is 
becoming acceptable. 

If an automatic weapon is shifted one 
and a half feet, in 20 or more yards, the 
bullets are spaced several feet apart. You 
could empty a clip on several people and not 
hit one. The nut who unloaded several clips 
of an AK-47 at a crowd of 35 children in 
Stockton only killed five. What if he had 
had a rifle and had to aim? What if he had 
had a shotgun and had to point? Couldn't he 
see his sweeps were ineffective? 

He was crazy but he wasn’t blind! He 
knew how to operate the weapon. But he 
was psyched up with the glamor image of 
that weapon. He was not controlling that 
weapon; it was controlling him. 

Another TV segment was on the Gulf. 
Here were all these troops practicing, banging 
away at a dune, fully automatic, as usual. I 
only hope the Iraqis are on full-auto. 1 
wouldn’t want anyone to get hurt. 

Yet another segment was at a 
California shooting range. It told how the 
state had 390,000 assault weapons owners but 
only 15,000 had registered as ordered. 

‘There were about ten men banging 
away on semi-auto, as fast as they could 
shoot. They were all pointing, as they were 
shooting too fast to correct aim. 

I suppose they were all wealthy, as 
ammo costs a lot. Whatever practicality 
there might be in such weapons, only the 
wealthy can afford them. 
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Watching those men, I could see that 
their practice was ineffective. The targets 
were only 10 to 15 yards away. No proficiency 
can be gained by simply banging away at a 
stationary target from a distance at which one 
only has to point. 

Watching them reminded me of the 
reason for the arming of all the American 
forces with rapid-fire weapons. During the 
Korean War it was found that only one in 
nineteen soldiers would fire his rifle. They 
were mostly uniformed civilians in a no-win 
war and didn’t want to get killed. So they 
would just hunker down and try to ignore 
the Chinese. Having Garands, which 
demanded aiming, put them at risk of getting 
a bullet in the face. 

So by the time the Vietnam fiasco 
rolled around the boys all had the 
confidence-giving, noise-making AR-15s. 
They were effective enough for jungle 
fighting where one could not aim anyway, 
even if he knew how to shoot. It didn’t 
matter, however, since the other side had 
‘AK-47s; just as worthless. Of course, there 
were plenty enough bombs and napalm to 
keep the VC’s numbers manageable and 
most U.S. losses were due to booby-trap 
rifleman was about as useful as nipples on a 
boar. 


I know it is hard to believe that glamor 
weapons with all their sound and fury, are 
more hype than effect. However, if one of 
their proud owners has it out with any 
practiced hunter with any rifle, the hunter 
will win. 

Now we come to pointing. Apart 
from shooting at flying ducks, the shotgun is 
mainly for pointing. Man-killing shot is 
from #4 to 00 buckshot. (Single 0 buckshot 
has 12. .30 caliber pellets per round). The best 
killing range is up to 50 yards. 

The 12 gauge shotgun is the most 
devastating hand-held weapon. Few people 
realize how really terrible the shotgun is. 
‘The Geneva Convention bans its use in war 
but police use it. It was also preferred in 
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Vietnam over regulation arms, even though 
a soldier's family had to send it to him. 

A buckshot pellet does not have the 
penetrative force of any bullet of equal 
diameter because it is round and not as 
heavy as the longer bullet. Buckshot is also 
fired at lower velocities than bullets. 

But they still inflict wounds of 
maximum size, induce considerable shock 
and hemorrhage. Also, when two or more 
pellets hit, their total effect on the victim is 
as the square of the number of hits, not just 
an additive progression; that is, two hits 
equal four times the effect of one hit, three 
hits equal nine times that effect, and so on. If 
the victim is hit by three Single 0 buckshot 
peliets it is the same as if he had been hit by 
nine .30 caliber Carbine rounds. 

For the combat shotgun, it is best to 
take a hacksaw and cut the barrel down to the 
legal 18 inches. This gives it a slightly wider 
shot pattern and makes it a little more 
maneuverable, 

Rapid-fire, semi-auto from an assault 
weapon has no greater killing range than 
does the shotgun. And since the shotgun 
must be pointed, and the shot pattern is 
wider, multiple hits per target are surer than 
with any assault weapon. 

Next in pointing, is the pistol. Beyond 
a few feet you want a shotgun or a rifle. 
Aiming a pistol is possible, but only with 
practice. Practice, however, has made some 
pistol shooters as deadly at long range as shot 
gunners or riflemen. 

The American Rifleman article, 
“Debunking The Debunkers”, reprinted in 
US MILITIA Issue 1, tells what can be done 
with a pistol. Read it. For the most part, the 
pistol is for close quarters. 

You ought to own a pistol and it 
should be a .38 Police Special with a six inch 
barrel. I recommend a revolver over an 
automatic, since the revolver has fewer parts 
to malfunction. And if you don’t think the 
38 has stopping power, you just don’t realize 
what you can do when you practice. You 
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may have been fantasizing over glory guns, 
the most popular of which is the .45 
automatic. Read the aforementioned article. 

Several years ago I was in a Los 
Angeles gun shop. A plain-clothes officer 
was at the counter talking to the dealer. The 
dealer stepped back into an alcove and 
‘reached up to a shelf. A shot rang out. The 
gun the dealer had reached for had fallen 
butt-first and discharged. Before the sound 
registered with me the officer had his pistol 
drawn. Naturally, there was no threat. His 
action was pure reflex. That cop was fast! 

In the same time period, there was a 
funeral for a police officer fallen in the line 
of duty. The media covered the funeral and 
some dummy exploded a bomb outside the 
funeral home as the attending officers were 
assembling. The newspaper featured the 
frame of the newsreel of the explosion. In it 
was an officer with his revolver half-way 
drawn out of his holster! Both the accidental 
discharge and the explosion caught on film 
showed the reflexes of these men to be a tiny 
fraction of a second each. So you can believe 
the examples of speed in the article. 

Also, if you practice and so become as 
proficient as those two officers, both in speed 
and instinct aiming, you can be sure of a fatal 
hit before your opponent can even touch his 
own weapon. 

For the .38 revolver, | recommend the 
six inch barrel over the two or four inch. 
This is because of the barrel’s rifling. The 
rifling gives the bullet its spin, which keeps it 
on course. The longer the barrel, the more 
the rifling and hence the more spin. The 
more spin, the greater the accuracy. A six 
inch barrel gives enough spin to guarantee 
about as much accuracy as you will need 
when using your pistol. 

The glamor weapon among pistols is 
the automatic, especially the .45. It is 
heavier, bulkier and more than twice as 
expensive as the .38. Its main claim to fame 
is its stopping power. But a well-placed 
bullet is a greater guarantee of stopping 
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power than a bullet's size. And as the article 
shows, speed comes with practice. Reliance 
in mechanics over skill leads to 
overconfidence. Many glamor gun 
fantasizers are going to die when they 
confront a foe who has mastered his weapon. 

You may know of whole police 
departments adopting .357 Magnums or 
automatics. Maybe their chief watched too 
much TV. Again, skill with a basic weapon 
is better than reliance on mechanics or 
power. The punk spraying lead is no match 
for a cop skilled with his .38. 


Now for aiming. The reason for 


- aiming is to hit the target at a greater distance 


than is practical for pointing. A rifleman hits 
everything he aims at. A macho fool just 
bangs away with a lot of sound and fury 
signifying nothing; except the deserved death 
of the ignorant. 

Unfortunately, few people aim today. 
They have mistaken multiple loud reports 
for damage. One has but to watch newsreels 
of Arab-Christian conflicts in Lebanon, 
closeup coverage of the fire fights in 
Vietnam, the results of drive-by shootings in 
Los Angeles, etc., to see that moderns simply 
are not learning to shoot accurately. The 
discrepancy between shots fired and clean 
kills is appalling. Our honored WW II dead 
are spinning in their graves! 

Aside from a shotgun or pistol, one 
should not own a gun not designed for 
aimed hits. Anyone who advertises such a 
gun should be boycotted as a traitor to his 
country. Those who decry the deaths of little 
children should shame the incompetents but 
not spare the sellers of weapons which flatter 
such ineptitude. 

I got a laugh from a news report some 
time ago. A character named T. J. Johnston 
in California, an anti-gun-registration- 
protester, was burning his order to register 
his assault weapon. His cronies were 
banging away at some targets ten yards away 
with more assault weapons. No rifleman 
would waste ammo shooting at a target that 
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close. 

If he goes to jail he might have time to 
reflect that one rifleman with an M1 30-06 
Garand could wipe out his whole flock. He 
might also reflect that a well-regulated 
militia made up of private citizens proficient 
in the use of real weapons would have no 
fear of gun confiscation. 

Have you ever heard of Sergeant 
Alvin York? You have probably seen the 
movie, starring Gary Cooper. York was a 
conscientious objector. But when his friends 
were dropping like flies he reacted. A 
hillbilly, he was a trained hunter from 
childhood. 

He first worked his way around the 
enemy's flank. He was armed with a 1903 
30-06 bolt-action Springfield and a pistol. He 
killed 20 Germans and captured 132. Of 
course, few of those captured knew it was a 
one-man job. The point is, he could shoot! 
He killed 20 men with one well-placed bullet 
each. He had no need for rapid-fire. He 
knew that every time he aimed and fired a 
man was dead. 

Most American and German soldiers 
at that time, with their bolt-action 
Springfields and Mausers could also shoot. 
They had to work those bolts and correct 
every time they fired. And there were men 
actually trying to kill them all the while! 
‘There was no getting around their having to 
know how to aim and shoot. No room for 
fantasy. 

‘Among the best combat rifles ever 
made is the WW IL U.S. M1 30-06 Garand. It 
is a semi-auto with a 1,000 yard effective 
killing range. It holds only eight rounds so 
there is no tendency to bang away ata single 
target. 
However, don’t discount the bolt- 
action rifle. After aiming and firing, the bolt 
is worked as the gun is reaimed, so no time is 
lost. Most good military and hunting rifles 
are bolt-action anyway. 

You might be tempted to buy the most 
expensive rifle. But it is best to buy the most 
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common, the tried and true, the least flashy. 

Pause a minute to reflect; if you were 
driving cross-country on a very important 
trip, would you choose a common car or a 
sports model? Of course, you would look 
grand in the sportster. But if getting there 
were the only important consideration, you 
would want the reliability, and serviceability 
of your dependable standard model over the 
object of your fantasies. 

The same goes for civilian combat. 
You may fantasize owning an expensive 
rapid-fire gun, mowing down raiders with 
ten slugs in each. It looks great in the 
movies, but why use 10 bullets where one 
would do? Besides, raiders won't bunch up 
and charge. They will fan out, using what 
cover is available, and you will have to pick 
them off one by one. 

Now, if in your fantasies, you used a 
30-06, preferably an M1 Garand, and could 
shoot, you could make your fantasies pay off. 
‘Then, with practice in making every bullet 
count, you could defend your territory 
against any number of predators. 

So if you must fantasize about 
weapons, fantasize being a better shot than 
any thieving parasite. Fantasize putting one 
well-placed bullet into every looter with the 
stupidity to set foot in your community. 


CHEMICALS 


If you are looking for chemi~ 
cals or laboratory equipnent give 
us a call and we will give you 
the current price and avail- 
ability or do our best to find 
what ever in our line you are 
Tooking for. 

For our catalog please send 


$1.50 to: 
The Al-Chymist 
17525 Alder #49 
Hesperia, CA 92345 
To place an order write or 
call (619) 948-4150 9AM to 5PM 
PST MLE 
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Hi" CARRIAGE 
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2X6" KAP 


CARRIAGE 
BOLT @ REQD) Hi" X 4" CARRIAGE 
Bours 
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JFOR CROSSCUTTING long boards and 
framing lumber to precise lengths, you 
can’t beat a swing saw for speed and accu- 
racy. That's why experienced home crafts- 
men, cabinetmakers and carpenters usually 
build one for use in the shop. The cipal 
units and parts you'll need for the job are 
a. é-hp. motor, a ball-bearing saw arbor 
of the type having a housing cast with bolt 
Tugs, stiitable pulleys and belt, a pair of 
heavy butt hinges and a few straight 2 x 4s 
and 2 x 6s with which to build the table 
frame and the back support. Figs. 1 and 2 
detail the saw table and frame. Before cut- 
ting the stock, note that the table height 
will be 32 in. plus 1% in, the thickness of 
the table top, or, a total height of 33% in. 
Some craftsmen prefer a table height of 36 
in. on a swing saw. Check beforehand to 
make sure which table height you desire. 
Note also that the table-top length is 45 
and that the saw blade is on the operator's 
right, Many craftsmen prefer the blade on 
the left, as it is somewhat easier to see the 
dimension marks when cutting to pencil 
ines rather than using the scale on the ta- 
ble fence. This wil i aw arbor 
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‘The back legs of the table extend to 6 
{t. in height as in Fig. 2. First, cut the legs 
and the end and side rails, or stretchers. Be 
sure that all parts are cut square at the ends 
and to the lengths specified. Assemble the 
end members with glue and bolts as in Fig. 
2 and check both assemblies for squé ness 
before the glue dries. Then set up the frame 
with the side rails in place and place bar 
clamps across the top and bottom end rails, 
using one clamp at each corner so that the 
me can be drawn together tightly before 
drilling the holes for the 6-in. carriage bolts, 
Use waterproof glue in the joints and, when 
the frame has been glued, clamped and 
bolted, check for squareness, 

‘The table top, Fig. 1, is a simple edge- 
gluing job with the joints doweled. To form 
the slots, bandsaw both edges of each of the 
inner pieces, and one edge of each of the 
outer pieces to a depth of % in, each cut 
being 14 in. long. Start the cuts in on a Ye 
in. radius, run straight for 13 in,, then out to 
the edge on a 44-in, radius, When the table 
strips are assembled, the cuts will form 
1-in.-wide slots with rounded ends, pern 
ting sawdust and chips to fall through to 
the floor. Although the table length is given 


BACK LEGS 2" X 4" X 6'- 0" 


| NAILED TO END. 
(OF SIDE RAILS * 
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By using angle blocks clamped agai 
can make angle cuts up to 45 deg. on norrew stock 
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here as 45 in., it can be made any convenient 
length up to 6 ft. by using the same general 

construction and thickness of material. The 

table top is attached -to the frame with 

spaced wood screws driven in countersunk 

holes. If desired, the holes can be filled with 

wooden plugs after driving the screws, Note 

in Fig. 2 that the table top is supported at 

the center by a 2 x 2-in, cross member bear- 

ing on a 2 x G-in, spreader glued between 

the rails. The cross member is notched 

through the front rail as shown. Sand the . 
table top smooth and apply a thin coat of 

orange shellac. Finish with wax. The lower 

shelf, Fig. 2, be omitted if desired. 

‘The swinging column, motor shglf, guard 
and arbor mounting are detailed and pic- 
tured in Figs. 3 and 4. The top of the swin; 
ing column is attached to a cross member, 
and this is hinged to the horizontal support 
which is bolted to the top ends of the back 
table legs as in Fig. 1. Before attaching the 
hinges, cut out and drill backing plates from 
¥-in, flat steel so that the hinges can be at- 
tached with bolts as in the sectional view, 
Fig. 1. Lay the hinges on an anvil and indent 
the hinge eyes with a prick punch so that the 
pins will be a tight press fit when the hinges 
are assembled with the parts in place. ‘This 
will prevent any play in the swinging arm 
and also will prevent the pins from working 

ww is in operation, Note in 
ht-hand detail, that the motor 
on a key, or guide, fitting in a 


shelf ride 
at the bolt 


groove cut on the back face and th 
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holes are elongated so that the motor may be 
adjusted to give the correct belt tension. Two 
pieces of angle iron are bolted to opposite 
sides of the column at the lower end to form 
a mounting pad for the saw arbor, Because 
of slight irregularities of the cast arbor hous- 
ing, it’s a good idea to insert a piece of 
plywood between the arbor and the angle- 
iron pad as in the right-hand detail, Fig. 4. 
It is essential that the saw arbor and motor 
shaft be as nearly parallel as it is possible to 
make them, As dimensioned, the parts ac- 
commodate an 8-in, blade. After mounting 
the motor and arbor, make the belt a 
guard, following the details 
Now, mount the swing unit 
locate at the proper height in relation to the 
table top by adjusting the supporting cross 
member of the ne slightly up or down. 
When properly adjusted for height the blade 
will cut a groove in the table top about % 
deep, Screw the fence in place and n 
first cut through the fence and across the 
table top. Then remove the fence and mark 
it in % or Yo-in, graduations to the right of 
the saw cut, Note in the right-hand detail 
in Fig. 1 that the swing support is blocked 
out from the uprights. These blocks are not 
necessary for cutting stock up to 10 in. wide, 
but for full capacity of about 13 
move the unit forward j 
tance. For correct blad a 
“p.m, motor, use a 5-in, pulley on the motor 
-in, pulley on the arbor. 
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POPULAR MECHANICS 


August 1931 


Wood Clamps Aid in Working 
Sheet Metal 


Lightweight sheet metal, such as is used 
may be easily 


in_making stage shields, 
drilled, filed or 
cut if clamped 
between two 
boards as 
shown. By 
this method 
the sheet met~ 
al is held rige 
id, so that 
holes will be 
without burrs, 
and clean 
traight cuts can be made. 
Plaisted, Brecksville, Ohio. 


Ross J. 


Rosebud Ice Cubs — Freeze a tiny rose 
bud in each cube to float in 
summer drinks 


‘A drink with all the essential nutrients, 
1 banana (peeled) 

L apple 

V2 lemon 

2 tbls, sweet er 
2 Ibis. honey 
2 tbls. crushed walnuts 
‘Throw all this in a blender, apple seeds 
and all, mix and drink! 


omach and is 
tem. 


Celery juice revitalizes s 
terrific for the nervous 8; 


Carrot juice is a rich source of vitamins 
A, B, G, D, E, G, and K for stamina and 
vitality 


Cucumber juice is good for the skin, 
heart, hair, gums and blood pressure. 


Many vegetables such as soy beans and 
most nuts have far more usable protein 
per ounce and per dollar than meat does, 


Homemade mayonnaise’ 
Combine 4 tablespoons cornstarch and 1 
cup hot water 

Cook until cl 
Combine 1 egg, 1 teaspoon mustard, 1" 
teaspoon salt, 2 tablespoons sugar, 3 
tablespoons vinegar, 1 cup oil. 

Beat with cornstarch mixture until 
smooth 

Cover and refrigerate. 

Keeps 2 months, 


Hardwood pulls, 24/4 
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and 3 inches wide, form bases for mosaics, Hollowed faces are 


stained only; remaining wood is stained, shellacked, varnished, to match cabinets 


Door and drawer 


Ha 
al 


Colorful frait mosaics, against gray tile 


ground, are handsome on birch cabinets. 


Large pulls are 


ow, small ones above 


pulls...in mosaic 


Exch drawer pull and cabinet pull in the 
Kitchen glimpsed at left—and there are 
about 40 in all—is a miniature mosaic 
Laright colored fruits worked in bits of 
Venetian glass tile, ‘They were designed 
and made by Mes, Robert DeLiban of 
Menlo Park, California, to add color and 
pattern to her newly remodeled kitchen, 
ple knobs 
s cach, de: 


The bases are standard ma 
(available for 90 to. 30 ce 
pending on size), their centers turned 

a lathe to the tile depth, A 
coating applied to the mosaic 
after the grout is dry makes it 
oof and stainproof 


The simplest way to work such small de- 
tail is to draw Uhe design on the wood 
sand eut cach tile to fit, selecting tiles of 
tuniform depth, (Venetian glass tile varies 
in depth and may vary in color from 
sheet to sheet, so buy: more of each color 
than you think you need.) 


aterproof, clear, fast drying 
cement, you need not gle an entire knob 
fata time. Cut and place tiles, working 
with several at orice so you can have 
alternate choices in fitting: background 
pieces (the same color on all pulls). When 
hace is filled, cement exch tile in place 
After cement dries, clean with acetone, 
and grout several knobs at a time. 


If you use 
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Query No. 4996. —“'I wish [had a Recipe fora 
‘Man's Pie — that is, for the kind of pie a man enjoys 
and that is not so common and usual as apple pie, 
cherry pie, raisin or mince or a host of others. I want 
to serve it at 2 high tea for my son's graduation from 
high school.” 


Macaroon Custard Pie 


Cream four tablespoonfuls of butter, 
work in two tablespoonfuls of flour and 
add to a cup of hot milk over fire. Stir until 
it boils, then remove from fire, add one- 
half a teaspoonful of salt, one-half a cup of 
sugar, and four eggs, and with a large egg- 
beater — of, better, an electric beater — 
beat the mixture, and beat and beat until 
the whole is very thick and close-textured. 
While beating sift in one-half a cup of 
macaroons that have been heated in the 
oven, cooled, crushed and sifted. Pour the 
whole into a glass pie tin lined with rich, 
flaky crust and baked just enough to crisp 
the crust on the outside. Now cook in a 
very slow oven, 275 to 300 deg. Fah., until 
the custard is firm, and serve cold with a 
big spoonful of strawberries crushed with 
powdered sugar as a sauce for each portion. 
Fresh peaches, chopped and sweetened, or 
cut-up fresh figs likewise sweetened, may 
be used instead of strawberries, and what- 
ever you use we warrant the pie will be 
found luscious-de-luscious. 


Cap Is Bench Anvil 

-in. or larger pipe cap can be used as 
an anvil for light work. Mount the pipe on 
base turned or glued-up to fit inside the cap 
and raise it to a height that allows room for 


pipe CAP 


Base To FIT 
MSIE OF CAP 


your fingers alongside of it when holding the 
‘work. Polish the top of the cap if it is to be 
used for metal shaping, or leave it as is for 
ordinary nail straightening and riveting. 
Wire Straightener 

#A lot of used wire can be salvaged in a 
Tittle time with this straightener that handles 
many sizes of wire. Drill a ¥4-in. hole through 
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Popular Mechanics April, 1904 


HOW CASTOR OIL 18 MADE. 


Castor off is made principally In Callfornia, Italy, 
Mexico and India, but moxt extensively In Callfor- 
nia, There are two distinct processes of extracting 
the oll from the seed, 1. ¢., expression and decoction. 
While the Intter process’ tx adopted In Italy and 
Indla, the Callfornin manufacturers, and mont of the 
Mexican manufacturers, obtaln the oll In the follow- 
Ing manner: 

After gathering the reed in the fall of the year, 
they are placed in drying furnaces for an hour of 
so, for a sufficient time to often the necdn, an the 
greater percentage of the oll contained in’ a’ aced 
can be obtalned when the sced In oft. After they 
have been removed from the dryer, they are placed 
in the press, almilar to. a cider proms, nud the necdn 
are crushed, «The oll run into a Inrge bowl directly. 
beneath this prean and Is mixed with about an equal 
portion of water and bolled for one and one-half 
or two hours—thus precipitating the albumen and 
other Impurities. When cool, there will be a thin 
scum on top, which is skimmed off, The water 
and oll are then separated, sometimes by running 
the water off and sometimes by ‘baling’ out the 
oll, which is placed In the ‘sun tanks’ (tanks of 
metal exposed to the sun), where it bleaches for 
elght or ten hours, and In then removed to the atore- 
room, where It Is placed in barrels, carboys, ete. 
ready for the market. Some of the trees In Call 
fornia reach a helght of fifty feet, and the see 
from one tree contain as much as fifteen gallons 
‘of pure ofl, 

In more northern Intitudes the castor off plant 
rarely grown higher than three fect, and In used 
for ornamental purpcaes, while in warmer countries 
it becomes a tree, 


2 block of hardwood. Then drill a hole Ys-in, 
larger than a piece of broomstick at right 


(mo See BE 


angles to it. Drill another hole from one edge 
to meet this one and turn a coarse 

machine bolt into it. With the bolt loose, 
thread the wire through the hole and afound 
the stick. Then clamp the end of the wire in 
‘a vise and Pull the ends of the broomstick. 
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Porttan Hosecrarr Serresimen-Ocront, 1988 


I | ] HI SIBLEY 
HIS light-weight sun-room on 
a tan: as a warm, healthy play- 
room in cold weather and as a grecn- 


house in winter. Being covered with 
a patented sereen-glass which admits 


es assttres pro 
tection against cold winds, 
General dimensions are given in 


vindlow in the front end p 
ion through 
struction of the 
quite simple as the arches 
bled in three band-sawed pie 
lap joints casein-glued and. serewed 
together. They should be laid flat on 
floor in assembling, 


are shown in Fig. 2 (at the 
Tower portion of the structure #8 cov= 
ered with 14 in, hard pressed board 
fon the outside, and ¥%4 in, insulating 
board on the inside 

The floor consists of five two-by- 
‘onal tongue-and 


threes and di 


28> 28> 


602 


172 pe— 262 oho 7%} 


BACK 


with Tinoleam over insulating board, ‘The 
width, is simply tacked to the frame with 
copper tacks and edges covered with half-round moulding. 
This transparent covering is not only weatherproof, but wil 
being as easy to bend as window screen. 

and compact front fork and bracket 
ig. 3. An eight-inch wooden wheel is used 
ul inside the structure (so wood braces a 
ah to the bracket, as shown in Fig. 4. A trans 
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ALL, FRAMING 
PAA" PWE 


CHAMBER FoR 
Ok: SOAKED 
L=cor7ov 


Ny 
BRASS TUBE 


FIG.6 


verse (wo-by-three is used at this end. pine 
Inespensive but durable wheels are am 
made hy gluing together five white up « 


\ AND ARCH 


FinGeD FOR 
VENTILATION ~ 


ASSEMBLY 


BN 


DINNER DEES SLOTTED FOR 


WHITE PINE DISKS, 
GASEIN GLUED, WITH 
GRAIN AT RIGHT 


On POCKET 
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CaM 


disks are slotted as shown to form an 
il pocket for cotton, ‘The hub is a 
Inass tube with oi holes ay illustrated. 
This type of wheel is entirely satis- 
factory where no prolonged towing is 
required, and is intended for driv 
and lawn. 
he rear wheels are mounted on a 
347 cold rolled stect axle as illustrated 
in the sectional view, Fig. 6. Inside, 
they are boxed ove 

A folding cot, a book table and an 
easy ch \ecommodated with 
out crowding and otherwise it can 
he made very inviting. Tt will be an 
ideal playroom for children, keeping 
them off the cold ground and pro- 
tected from wind, yet having the bene- 
fit of wholesome sunshine. To use as 
a green-house, simply tow to a sunny 
spot, put in shelves and install two 
or three electric heating elements 
der them, protected from moisture 
above. Even without the artificial heat 
it will make an excellent cold frame 
for starting plants early 


IN THIS toy farm the center 
of interest is the big barn, 
which is made to lift off the 
base so that a child can ar- 
range the tools and tractor to 
his taste, and put horses or 
cows in the stalls. One gable 
has a hay window with beam 
and pulley. The fence, which 
folds up when not in, use, can 
be made in as many séctions as 
required. 

Small metal tractors may be 
bought, but one can easily bo 
built of wood as shown except 
the steering wheel, which can 
be taken from a discarded toy. 
"The hay rack and farm wagon 
have identical running gear. 
‘The plow frame can be made 
of hardwood, with a combined 
plowshare and moldboard 
shaped from white pine. Paint 
the share and moldboard alu- 
minum, the tongue black, and 
the handles red. 

Figures and animals will 
stand alone when sawed from 
wedge-shaped material. ‘The 
man and woman have Holes 
Grilled in their hands to re- 
ceive various small tools, a 
halter rope, or the handle of 
the milk pall. 


GIANT HOME WORKSHOP MANUAL 


1941 


‘SOLID WOOD BLOCK, 
PAINTED VENTS 


‘wn PINE, 
WATER TANK 
OnE PEC) 


} gsquates 
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stock 


Miniature Electromagnet 
Loads Model Train 


A SMALL electromagnet for loading 
freight on a model train may be made 
from materials which nearly every ex- 
perimenter has lying around. 

‘The core is a shingle nail with the 
point cut off. A small washer, made 
from a disk of sheet metal the same size 
‘ag the nailhead, is soldered on the nail 
1" from the head. A loop of wire is also 
soldered to the end of the nail for at- 
taching the magnet to the cable of a 
crane. Fill the part between the washer 
and the head by winding on even layers 
of any available small magnet wire, such 
as No. 34 enameled. Leave the ends of 
the wire long and cover the coil itself 
with a layer of cellulose tape. 

‘One dry cell, which may be concealed 
under the freight platform, will operate 
the magnet. If suitable lightweight 
“freight” made of steel is not available, 
imitations can be made of balsa wood or 
pine and painted, but drive in a tack or 
small nail at the balancing point so that 
each piece can be picked up by the mag- 
net. 


3395, 
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ewan 
‘DOOR 


es 


CREAM 


c—ceLLuLo19, pane 


AN tie 
ie 


TAN 
es 


Folding fence 


SLIPS THROUGH 
TEIN HAND 


SHINGLE 
SA 


steel freight or wooden 
pieces with tacks set in 
at the point of balance 


FREIGHT 
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When choosing a breed, give consideration to 
healthy, vigorous, good.tye 


Raising Rabbits for Meat 


Scum ann Mecuanics Sustarra, 1943 


Patriotic and thrifty Americans can grow their 1 closely resembles chicken 
own unrationed meat at little expense right in Guisally Loahieenretetien 
their own backyards. fried or fricassved, 
Just because rabbit meat 
By MARTHA G. MORROW isn’t sold at the local butch- 
x's doesn't 


bits ean’ 


Photos and pla 
Urs. Be 


ADDIT ment, and un 
R thot, will be serve 
time ‘on : 


thrifly Americany will raise vabbits to keep 
wolf from the door, 

Some people consider white 
great a delicacy as frogs’ legs, 
serves to be more popularly used than hi 

vt amulet tay ad 


ey thrive wher= 
United States ra- 
tion book has to be pro= 
duced when purchasing 
re, you will like the meat, too, 
olive on a farm in order 
Any backyard where chickens ae 
ied will do. All the equipment you need 
ttle feed, table seraps, and several packing 
xes which you ean easily’ remodel, 
If you are considering raising rabbits for eat~ 
you would probably choose a New Zealand, 
Chinchilla, or one of the 
other better-known breeds, 
The lovely albino rabbits 
are the most popular, and 
consequently are offen’ hard. 
to buy, 

You might begin your 
venture with 2 doe mated 
at a relinble de rab= 
bitry. If you have plenty of 
space, three or four does 
and a’ buck will furnish you 
with ment 


high until you stop to think 
that your family of one 
rabbit will have increased 
to 16 or more within six 
months, 

Plenty of fresh water 


Cut up @ fryer rabbit In thin way. aad 
‘and handling if you plan’ 
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23° GALVANIZED IRON 
ROOF 


ilies 204% if 
2 | ET rou 
neve 


aya} 


¥s23'029" 


| “1 


be 34 
END 


most welcome. Rabbits that 
—_ gy os handful at first, but the 
they become used to them. 


4 potatoes may be fed them 
: during the summer or stored 
i for use next winter when 
i green feeds are searce. 


‘A quantity of hay should 
be placed where the rabbits 
can get it whenever they 
wish, Salt should be sprin= 
led on the food every week 
or 80, or a small block of salt 
should be nailed up in the 
hutch where the rabbits may 
get at it conveniently. Rab- 
bits, like cows, don't receive 
enough salt from the feed we 
humans provide for them to 
keep healthy. 

How often you feed your 
rabbits each day is largely a 
matter of ‘personal prefer 
ence, but once having de- 
cided on a schedule, you 
should stick to it. A doe and 


BOTTOM 


the better Note 
the simplicity of construction and. the 


must be kept in the hutch. Be careful that the 
pan isn’t too small—they consume an amazing if 
amount of water. 

You have a pretty wide choice of what to feed | iit SLOT FOR METAL 
your rabbits. They should be fed whole grains if fee Tews 
Such as oats, wheat, barley and rye. but the kind 
you select would depend largely on what you 
have on hand, or the cost in your locality. = 

Dry bread and clean table waste, except meat 3} 
and greasy foods, may be used to vary the food | 
and keep costs to'a minimum. Potato peels, lawn SECTION THROUGH MANGER 


fern 
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her litter should receive all they will eat; but the 
other rabbits are inclined to overstull. Two 
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handfuls of oa 
tily to feed, You 
much grai 

will eat wit 
the right amount, 


will pay for the effort many 


Pe! 


DOOR FASTENER 


0 wo 095 


or grain 


per day is a good average quan- 


ni ment with how 


‘tng 70D BT om 
BprOEnE SE PLATE 
FEED TROUGH GUARD 

MANGER ASSEMBLY 


1g and Nesting 
customary to 
litter is weaned. 1 
produce four litters a year. A litter of seven or 
ight is considered the best size, When there are 
ore, the weaker ones should be destroyed. 

‘A box with straw to be used in making a nest 
should be placed in the hutch 27 days after mat~ 
ing, ‘The doe will line the nest with fur from 
her own body to make a cozy place for her 

‘young. Like most pets, they are bon 


soon as the 
is possible to 


ate th 
this man 


Top front 
Top rear 
Bottom 

Top ends 
Bottom ends 
Crock supperta 


Manger top 
Manger bottom 
Feed: 


yagh rack’ 


Back ond ends 


Hinges x 
Fourpenny box nai 
Eight penny box nails, 
Poultry netting staple 


LIST OF MATERIALS 
LUMBER 
Piecos 


Sizes 
yg a 14 29" 


340 x 24" x29" 
eer” 

ae er ed 
ar Se TT 
Yee 214" 
Tyr 1 21" 


ted, the pieces should be 52” long 


jong for c@ double deck unit) 
247 x 544" x21" 
yr Bye" x7 
agra SM" xT 
are 394" x78" 


x20 x17" 


GALVANIZED IRON 
vecceeeesD 1¥¢7 90" 24 
as 


LIM get 
MISCELLANEOUS: 


(Use 1 mak, 18 gage. poultry netting) 
See 


‘Door latches—2 
font tear and root. 
Hor poste, ends ond bolt 


wuld be 60° long for 
fe dock walt) 


a iyr x9" x9 


Sav live x29" 


naked id, but begin to grow hair 
after two weeks. It is best to leave them 
with their mother until they are eight 
weeks old, and within another month they 
be on 

on you start to lift a rabbit, you will 
ed to find that they sometimes 
as much as 16 or 18 pounds. Never 
lift them by their ears or legs. ‘To lift them 
without injury, you should grasp the fold 
skin over the shoulders with your right 
hand, keeping the back of the animal to- 
ward your body. Place your left hand un 
der the rump to support the rabbit's 


Hutch Construction 

In mild climates little protection is re- 
quired, other than a good roof. ‘The sides 
of the hutches may be wholly or in part of 
wire netting. The standard hutch is four 
feet long, two and a half feet wide and two 
feet high. 

‘The huteh can be constructed of scrap 
lumber, used chicken wire, and old crates, 
If it is to be left in the open, the roof 
should be covered with tarpaper which 
‘overhangs the wire below. For conven- 
fence, a wooden frame should be made for 
the wire door in front, 

"The hay ean be kept in a Y-shaped man- 
ger made by nailing a few slats between 
fone side and the roof. An empty tin for 
water should be nailed to another side. 
Very professional looking containers for 
the food can be made out of a five-gallon 
oil can if you have one handy. ‘The huteh 
should be placed where it is protected from 
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Lilt medium weight rabbit as shown ot 
At the Tight is the correct way to lit and carry @ 
heavy robb 


ind storm, such as by the side of the 
Be 


the wind 
house or garage or barn or other build 


Clean Hutches 

‘The hutch should be kept clean. If the floor 
fs solid, a scraper can be made by nailing a flat 
piece of tin to a wooden stick. With this hay, 
which has fallen on the floor, unused feed and 
droppings may be easily removed. Floors, which 
will be loss trouble to clean, can be made by 
placing i t, These spaces 
let the soiled hay and other refuse drop through. 
‘Trays should be placed underneath and cleaned 
periodically. 

Nest containers should be large enough to pre~ 
vent erowding but small enough to keep the oc~ 
cupants warm by their own body heat. Two gen- 
eral kinds are used extensively—the box type 
and. the nail-keg type. 

The box type nest is constructed so the top 
and bottom can be removi 
ing. ‘The nail-keg nest is inexpensive and easy 
to construct. A nail keg with metal end hoops 
is best for the purpose. One with a head diam- 


DOUBLE DECK UNIT 
WITH LEGS 
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OPENING 67« G7 


SECTION 


0 nie oswen oer | 
ete an aon 


JE 


NAIL-KEG NEST BOX SIDE DETAIL 


eter of 13 inches is preferable for does weighing 
more than 12 pounds; a diameter of 11% inches 
for those weighing 8 to 12 pounds; and a diam- 
eter of 10 inches for those weighing less than 8 
pounds. 

Proper feeding and cleanliness are the most 
important precautions to take against disease. If 
you keep the hutch clean, and change the wa- 
ter and feed regularly, the el are that you 
will not be bothered by sickness in your rabbitry, 
nething much to be avoided. 


They Are Not Pets 
‘One final word of warning. Don’t treat your 

too much as pets. ‘They are very interest- 

children are likely to become 


rabl 


ing 
particularly fond of the white ones. But if you 
are planning to use them to supplement your 


meat supply, you don’t want to become too at- 
tached to them. It might be a good idea to buy 
a white rabbit for the children to center their 
affections on, and a breeding stock of colored 
ones, for straight-out eating purposes. 
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ANSPPOR MAKING 2 
j= OPPORTUNITIES 


COSBOSEOQ OOO 


Sctrnce ano Mecuanics Ocronen, 1910 ALFRED HAMILTON, Editor 


Dollars in Refinishing 
Old Masonry 


cialized knowledge. With these 
reservations, his search took 
him through many 

fields of endeavor. 1 


Z 


stability and futu 
in the building industry 
Mr. Holford found the oppor 
tunity to become his own boss, 


Many Prospects 
for Orders 


His choice was a kind of 
p to the past few 
seriously 
at is, the surf 
new masonry 


‘ty were for 
time the lot 
€. Holford of 
Grandville, Michigan. 
During idle days. his 
mind turned many times 
to the garage man, the 
grocer, and other local 
men each of whom 


ning to the owners 
isan economical 


and Industrial buildings. 


owned a business of his 
own. No matter how Every home owner, too, is 
modest prospect for a colorful, pe 


manent surface on his’ base- 
ment walls, converting the 
present drab, unpleasant base- 
ment rooms into cheerful play~ 
roomns, useful laundry rooms, 
home workshop, ete. 

Mr, Holford learned through 
an advertisement that a ma 
ufacturer was offering a proc 
ess consisting of a specially 
prepared waterproofed mate- 
tial (called “Colorerete") in 


each seemed to en 
sense of security. 

"To achieve this same 
feeling of independence 
became Mr. Holford’s 
ambition, His seareh 
necessarily limited him 
to something that would 
require only a small cash 
outlay, a business not 
overcrowded, and one 
not requiring much spe- 
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Y 
fore the re-urlacing material may be sprayed on. 


rty colors and shades, and a pneumatic ma- 
for the application of this material. The 
simplicity and ease of operation as well as the 
abundance of informative sales literature that 
the manufacturer furnished his operators gave 
Holford the courage to start work in a field that 
was new to 


Low Cost of Doing Business 
‘Today he is the owner of a substanti 
ness of his own. He is his own sales n 
his own foreman and workman. He 
orders and does his own work, with the excep~ 
tion of hiring a helper for some jobs where it 
may be more convenient to work with two men, 
He needs no shop or store. He has no rent to 
pay, and no over up his ear 
ordinary automobile trailer c 
ment consisting of the mixing mach 
ordinary garden hose and whatever q 
material he may need for the job in hand. 
Regarding the actual money return on this 
kind of work, Mr. Holford has this to say 
“E have just Gnished the job in Wyoming Park. 
We have kept a careful record of our cost fig 
nd the final analysis of these figures is as 


ures 
follows: 
2,000 sq. ft. net area, 15 bags material used. 
Selling price to customer ss «$200.00 
Material cost . $45.00 
Labor—2 men @ 50 per hr. 
for three days 2.00 
Repair work before surfac- 
ing—40 hes. @ 50¢ 20.00 
Job cost me 87.00 
My net earnings on job...-..-+++++. $113.00 


“This house was originally fi a peb- 
ble dash stucco several years ago and when I 
was called on the job I found it to be badly de- 
feriorated. In fael, some of the old stucco was 
cracked up and some of it was breaking away 
from the lath, This accounts for the repair work 
which was necessary before we could apply the 
material and which is covered by the forty hours 
of Iabor shown in the above figures. 


3401 


And here 
‘On entre house—which me 


the completed job—the spraying of 
1A'ttr. Hottord $113.00 


“My net earnings of $113.00 pleased me very 
much, you may be sure.” 


One Job Sells Another 
‘The growth of Mr. Holford’s business has been 
very rapid and mostly through other people ap- 
proaching him while he has one job in progress. 
He writes: 
jurally, I was pleased, especially when I 
1d that the first jobs were selling others. You 
would be surprised if you knew what a lot of 
interest is ¢ I start my machine, 
People ask q it to know 
what the materia their 
houses. I have done only a little advertising this 
year and have not employed any salesmen be= 
8 brought me all 


EARLY everybody at some 

has heard the cheery, vibré 
white," but probably not one person in a hun- 
dred has dreamed that quail raising for profit 
would become a fascinating hobby or even a 
full-time occupation. 

Yet that is just what has happened, is hap- 
pening now. At the present price of farm prod- 
cts, one, pair of pen-raised quail is worth as 
much as ten bushels of wheat, or twelve bushels 
of corn, or five barrels of potatoes. Pen-raised 
quail are worth $3.00 each, for propagation pur- 
poses, and there is a steady sale for them at that 
Brice, One setting alone ean produce $2000 in 

Quail raising under modern methods is com- 
paratively simple. The average farm boy or girl 
can raise a pen of quail just as easily as a flock 
of chickens and make even more money on it 
This does not mean that quail raising is an easy, 
quick way to get rich. Far from it. But it i 
a safe way to add a substantial sum to income. 
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Nineteen Quail from Twenty-Two Eggs 

Take, for illustration, Bob Phillips, a factory 
worker living on a farm near his work, at Bald- 
win, N.Y. He hatched and raised nineteen quail 
‘out of twenty-two eggs, and this was his first 
Attempt, Getting nineteen quail out of twenty- 
two exgs is not only out of the ordinary, it is ex- 
ceptional! But suppose that Bob had raised only 
ten birds. He would still have made a profit of 
$24.50 in his venture, as the total cash outlay in 
raising them was only $5.50. 

Bob told us—"I located two quail nests on the 
farm just before mowing time. I knew the nests 
would be destroyed if something wasn’t done 
about it, and I decided to see what I could do to 
hatch and raise those quail. 

‘After making s, T managed to 
get a pamphlet on quail breeding from The Game 
Conservation Society of New York. This pam- 
phlet gave information both as to the artificial 
and the bantam method of propagation. 1 de- 
cided on the bantam, as I had had a little experi- 
ence with chickens 


Put Bantam Hen to Work 

“Fortunately, I was able to obtain two bantam 
hens that were setting. I made my hatching 
boxes according to the instructions in the pam= 
phlet_and placed the hens on the For 
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iously the outcome. On the twenty-second day, 
the eggs began to pip. On the morning of the 
next day there were twenty-one baby quail in 
the nests. 

“By following closely the instructions I have 
raised nineteon of those birds to maturity. As T 
had an old hen coop about the place and boards 
necessary to build my rearing pen, my total cash 
outlay, including the cost of bantams and feed, 
amounted to $5.50. I had lots of fun raising the 
quail 

At the present writing, Bob's quail have a mar- 
ket value, for propastation purposes, of $57.00, oF 
a net profit of $51.51 

What Bob Phillips has done, the average farm 
boy or girl can do. Even though their percentage 
of hatch or raising the birds to maturity may not 
be as great as was Bob's, they can make a hand- 
some profit by raising quail 

‘There need be no fear that, by the time your 
quail are ready for market, there will be a sur- 
plus and the price will be down, It is safe to 
say that for several years, at least, the price of 
pen-reared quail wili be in the neighborhood of 
$200 each, It isn't solely the dollars and cents 
value that should interest the farmer in quail 
farm are worth more than the time 
and trouble it takes to raise them, if only to de- 
stroy harmful insects. Too, quail propagation 
must be resorted to if the sport is to continue, 


twenty-two days I watched and awaited anx- 


DET SE SESS SEV EST PETE ETSI SI STOTT ON 


A Perpetual-Motion Puzzle 


Popular Mechanics — 1919 


‘The fallacy of perpetual motion is 
now so generally understood that tt! 
description of a new scheme for attai 


only justified in, so far as 
itthay be instructive, “The sketch ilus- 
trates such a dev 

tcasfulvand the discovery of the et 
AoW ieboth insteuctive aad interesting. 


Mount a horseshoe magnet on a 
wooden base, and into the latter cut a 
contintious groove along the three sides 
of a triangle opposite the poles of the 
magnet, N and S. Suspend a long, 
narrow bar magnet on a universal joint 
from a standard. A pin projects into 
the groove from the lower end, which 


is its north pole, and can move only 
along the triangular course. 


Start the device with the suspended 
magnet in the position shown. The 
lower end will tend to move in the di- 
rection of the arrows, because in so 
doing it is getting farther away from 
the repelling north pole of the horse- 
shoe magnet and nearer the attracting 
south pole, which actio. will bring it 
to the corner of the triaingle in the fore- 
ground. It will next move down the 
fide as indicated by the arrow, because 
along that line it is nearer the attract- 
ing ‘south than the repelling, north 
pole. When it reaches the end of its 
trip, at the angle between the poles of 
the magnet, the attraction and repul- 
sion will be balanced, but a slight j 
will earry the traveler beyond the 
angle. 


Rack for Drill-Press Bits 
Forms a Good Practice Project 


Popular Science, 1943 


IF YOU'RE learning to use a new drill pres 
what could be more appropriate than mal 
Ing this rack? It is easily attached to the 
motor fon the dril-press etd, and 
will Hold several Woodworking bits, mortis- 
Ing chisels, and twist drills of the most 
frequently Used sizes, 

‘On the circular saw, rip out the stepped 
face block at the angle shown. Tilt the 
table of the drill press to the same angle by 
Using a T-bevel, and clamp on a fence to 
hold the work against. Drill each hole with 
the bit it is to ft. Build up the body as 
shown so that it will not warp, and attach a 
‘metal mounting bracket.—' 


‘The third leg of the triangle will be { 


pelling the traveler. 
motion should continue 
but a test will show that it 
do so. 


‘The corners of the tri 
be rounded slightly and it would be 
better to use several hanging magnets, 
flexibly connected, so that when one 
is at the dead center the others will 


carry the traveler on. 
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DAEE SIMPLE STIS — 55. Gay 


‘The ability to distill your om food flavorings, perfumes, and herbal 
concenteates nay not be considered very survival oriented. But the sume 
process can be used to distill Inpure vater and to make medicines. Not to 
Sention the noce comonly associated skill of soonshining. 


lana, 


The moonshine 111 is ance complicated than {vill acess bere. For 
now, 1'viLi conceteate on oils shteh can fe eed Cor surety evs acing 
Wor" qgsrtous'o sill ean be shen You are denperste. once mde a stitt 
USE SPS helow fock and’ pice of back plsetic jst to get soe fresh mater 
Th the Cirst still is the simplest of all stills, used for extracting 
forhi easences. Pind clear, marrow necked, arg? Jars lem it wel, 
toi dey ie conpiecely ost FG on large a base of Ievenders ore oc 
Sher Flowers with's terse nowt of ofis thragh the neck ofthe jr 08 
S*eithout leteleg the lovers fail ail the ery im, Cap the ar 
yor a place of poper ed en, set tie jar I 


in direct leave it sil day.” That evening, yoo viil have all the oils 
the flowers Renove the flovers, and pour off the oil, Wash the Siople Calle 
Jae again, and repeat a3 aften a3 you want. srl 


‘Dithe second still is ore complicated, but stilt sinple enough for 
veda toung child to nater My shilden made theit f1tst one ot of & 
{ETTocala bs sone black paint, and-a piece of Broken vindow lass. A 
sareéeeraanent one can be fade Sut Of wood, You vill need three pieces of 
Tobeansone tI'a9"s one IL'x19", and one 9Aee19". Cot the 931 

oat etagoneliy. You vill eloo needa piece of clear glass Ill 
tidtbetat ice eve tay (the kind that had the cesoveable insides), fi 
Bick” paints nailey and fone crap vood to make the legs, Nail the 11"x9" 
fancd othe Liou toord at right angles. Neil the S319" triangle 
pieces on the ends, Faint the inside flat Black. The legs are optional ~ 
Fouccan‘uoe brick forthe back mupgort. The still is tov ready to set 
wl uaet_“Place the still on the fee cobe eay and a brick where the 
mentutat shine into the box sont of the day. set Inside the tor a bot 


Sian tuebe or thovece eiths iene waver (to dist wer, set only 
Serer rere Meese the glass across the front of the bor vith tie bottom Che ee statin 
waeecerent tated teay.< Mu distilfate Wil ran dun the glass and San 


oltect inthe ier cube tray.” then tof the Liquid sn the bovl has 
Collected in the ice cube tray = you have purest water or highest K 
Soncenteate’of distitlate. Discard vhat ia left in the tovl and start over: 

4, The third still 49 the wont complicated in this a 
sourte nnd vater source to use. You vill need: An enumlled seucepan, 
Teainiess steel fume sith the angen. pact of the farmed the sane diameter 
Sa'the’snucepan (you vont-ft to be a tight fit), 10 feet of copper plumbing case 
tubing the sane diameter as the smallest port of the fuel, a #10 can, and back "x09 
the oguipaent to veld the tubing to the fennel, cut a hole in the bottce of 

any and veld the tubing through that hole, You vill also need 

dt en the bin tot ak ; TPA fe 
assemble the stills First veld the tubing to the fumel. Fill the ids -Cat A Grom Fh X 1G" 
tubing with tad a od acorn to the iuseasen, “Out na tee s eae ean 
the BloSean fat frye fox the cine to 18 thong Seth tucean 
nthe heat source you plan'to use nost, pot the fume! Iid’on it. ow cttom tg? 
Shjust the tubing sn the #10 con so it cases out to drip into your peeper bation ink 
Collection bottle). then you have the tubing where you want 


it, veld it beck 
{eerste aesere ie cate ek trou the Weld: t's mal Second hole Ed 
———) 


Solae SHN 


in the opposite side of the tubing hole in the bottom of the can. With a 
Water source, your still 1s now ready to use. Rinse and clean it well to T 
Fenove the fiux and sand. Neasure the asount of vater rou put in the saucepan 

because you vant to stop the process when you have collectad 1/4 to 1/3 of ante 
the distillate, Aid herbs or flovers to the water if you vant. Tum on the 

heat and being the vater to 4 boii, then lover the heat toa heavy simmer 
nile the water s# heating, pack the can with ice, and £411 vith vater 

an plug the second hole, or let it drain as you distill. 1f you let it 
fieain as you go, kepp filing it with ice and vater. This condenses the 
Steam, which £8 your distillate. Be sure to place 9 collecting bottle at the 
fod of the tube!” When you are done, drain the can and clean the tubing and 


‘fou 


the saucepan sell = particularly after roses! {once distilled some roses, 
then (showing off vith sone friends)distilied a can of tiller Lite. The jos To be surg the 
Aistited bete (which will be fist, Because you distill out the cazbonation lid is Fieoly on- 


Which gives beer its head) tasted strongly of roses, 


where te Cut hales Jot my mel 
eae : cinch down 
Wea with Coclamps. 
cberm Y 
bette Kate, is 
ahs 3, Be, Assembled still Ss 
Yoend elon can hele 
with at least Feels hott ans You erty have be suport 
Bo Sib ide ¥0can oN Yee Bld can with a stand 
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FEDERAL JUDGE H. FRANKLIN WATERS 
CORRUPT SERVANT OF A CORRUPT SYSTEM 


In the Middle Ages, if a peasant had 
been so bold as sue a noble, the outcome 
was obvious. Today, our Constitution 
guarantees the right of any citizen to get a fair 
hearing in a trial, regardless of the status of 
the defendant. Yet, the medieval system can 
still be imposed on a plaintiff if that plaintiff 
is without means, and especially if the 
plaintiff is in disrepute and can be seen as a 
political offender. 

H. Franklin Waters, United States 
District Judge, Arkansas, accepted a case 
wherein Plaintiff was suing Lawrence 
Harper, vice president of The Democrat- 
Lithograph Printing Company (DPé&L) and 
Bill Blann, owner of Delta Press. The causes 
of action were breach of contract; fraud; 
breach of fiduciary duty and copyright 
infringement. 

Judge Waters is a good servant of "the 
system." He undoubtedly had personal 
knowledge of Plaintiff as a notorious public 
figure in Arkansas. So he automatically 
denied all Plaintiff's evidence against the 
defendants and arbitrarily gave the decision 
to the largest printing firm in the state, and 
Bill Blann, a common crook and swindler. 

Judge Waters would not have minded 
acting as attorney for the corrupt DP&L, with 
their $20,000,000 in assets, prestige, and 
political influence. But he may have had 
misgivings about favoring Blann. Even so, 
Blann had to be cleared if DP&L was to be 
exonerated. 

Defending the system against such 
people as Plaintiff his perceived duty. 
Every judge with a totalitarian mind set sees 
the political offender as a far greater threat to 
the system he serves than the simply 
crooked. So although Blann is an obvious 


by Kurt Saxon (Plaintiff) 


crook, he must be favored over the political 
offender, who must not be allowed to 
prevail. 

What led up to the trial was financial 
reverses suffered by Plaintiff which made 
him vulnerable to a hostile takeover by 
Blann. 

Plaintiff was out of his best selling 
book, The Poor Man's James Bond and 
lacked funds for printing. Blann offered to 
pay $15,000 if Plaintiff would repay the loan 
in 90 days, along with $3,000 interest. 

Failure to pay the full amount would 
result in Plaintiff's signing over the 
commercial rights to The PMJB. 

As security against Plaintiff's failure to 
sign over the rights, 3,000 PMJB's were held 
by DP&L to be turned over to Blann if 
Plaintiff did not sign. The trial showed that 
DP&L had actually turned over the 3,000 
books to Blann even before the due date. 

When making the agreement, Plaintiff 
was sure that his biggest dealers, who had 
routinely paid up to $10,000 yearly for his 
books would pay off the debt. Plaintiff duly 
offered the books at $6.50 each, $2.00 off the 
wholesale price if up to 1,000 where bought at 
one time. 

Although the books were certain to 
sell, the dealers showed no interest. It was 
later learned that Blann had approached all 
the dealers he anticipated would make such a 
purchase and urged them to boycott Plaintiff, 
causing him to default. His offer was of 
perpetually lower prices regardless of the 
amount of books purchased. 

That they complied is shown by 
Blann's invoices to his dealers, reflapting the 
uneven pricing for PMJBs between small 
dealers and the larger ones, as shown below: 
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Guardian, Doug Blan (Blann’s own 
brother), Jim's Military Relics, ‘Tino 
International, CRB Research, DWARF, 
AARCO, Anvil, Enoksen and The Larder; 
$9.80 each. 

Paladin Press, Federal Sporting, 
Butokukai, Loompanics; $7.00 to $7.50 each. 
Conant's Landing; under $6.00. 

While the larger dealers were waiting 
for the rights to PMJB to revert to Blann, they 
bought what books they needed to fill current 
orders but did not take advantage of Plaintiffs 
offer, effectively boycotting him. Judge 
Waters ruled that the unhelpful amount of 
books purchased showed there was no 
boycott. 

Although Plaintiff might have gotten 
credit from DP&L, Blann assured him that 
DP&L did not give credit. The agreement was 
for a loan, However, the trial showed the 
printing was done on credit. Blan did not 
have to come up with any money and so did 
not risk anything. Blann had told Plaintiff he 
had borrowed the money to pay for the 
printing. 

Had Plaintiff known the work was to 
be done on credit, the agreement would have 
been entirely different. 

When he defaulted, having suspicions 
but no proof, Plaintiff signed over the rights 
to PMJB. He then requested the return of the 
books held as security; books with a retail 
value of $47,460. Blann would not give them 
up. 

Note: PMJB had earned hundreds of 
thousands since 1972 and was still a 
consistent best-seller. It was worth several 
times the amount of the loan and the books 
were legally Plaintiff's. But Judge Waters 
ruled that since the agreement didn't specify 
the return of the books, they belonged to 
Blann. 

‘One doesn't need to go to law books 
for this, Anyone sitting behind a desk at a 
bank would affirm that once a debt is paid, 
any security against payment is automatically 
returned to the debtor. 
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Following Blann's fraudulent 
acquisition of the rights to PMJB 1, Plaintiff 
revised and re-copyrighted PMJB 1, renaming 
it "The New Improved" PMJB. This was his 
only defense against Blann’s acts and was 
indeed an attempt to make the stolen 
property worthless. Judge Waters, true to 
form, accused the Plaintiff of acting with 
"unclean hands" and ruled the new 
copyright invalid (Exhibit B-26). 

Meanwhile, Plaintiff had struck up a 
pleasant association with Harper by phone 
after having printed and paid for several 
thousand brochures. To Plaintiff's 
amazement and delight, Harper offered him 
credit for the printing of 5,000 each of six 
books, including The New Improved PMJB. 
That was a total credit of $98,000 for 30,000 
books! 

The books were printed and during a 
phone conversation with Harper, Plaintiff 
said he was not going to sell Blann any more 
books. Without hesitation, Harper then said, 
"Billy says all your books are in his catalog 
and if you won't sell him any more he won't 
pay me the $80,000 he owes me for 135,000 
cataloy 


‘This shows that Blann had anticipated 
Plaintiff's refusal to do further business with 
him and so he had threatened Harper. 

Plaintiff, out of gratitude to Harper for 
the credit, told him he could transfer 1,000 
books of any selection to Blann and Blann 

vas to send Harper $7,500 to be applied to 
Plaintiff's account with DP&L. The 1,000 
books would help with Blann's present 
customer orders, after which, Blann's later 
catalogs would not feature Plaintiff's books. 

In the following weeks, Plaintiff 
noticed many full page ads in weapons- 
oriented publications featuring his books. 
The ads were by other dealers than Blan 
and the books advertised had not been 
ordered from Plaintiff. The books were also 
in the catalogs of other dealers who had not 
bought them from Plaintiff. All the full-page 
ads in national magazines and large 
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circulation catalogs had to represent a 
guaranteed source of many thousands of 
books. 

Plaintiff then told Harper that Blann 
was marketing thousands of books through 
other dealers. Having utmost faith in 
Harper's integrity, Plaintiff naively asked 
him if someone else at DP&L could be 
transferring the stored books to Blann. 
Harper said that was impossible and 
suggested Blann might be getting the books 
printed somewhere else. 

Plaintiff had promised Harper large 
and prompt payments to pay off the debt. But 
with Blann and his dealers saturating the 
market with Plaintiff's books, Plaintiff was 
increasingly unable to live up to his promise. 

In short, with most of Plaintiff's 
former dealers buying Plaintiff's books from 
Blann because of Blann's undercutting 
Plaintiff's prices, nearly everyone interested 
in the material was getting it through Blan 
and Plaintiff was being forced out of business. 

Meanwhile, Harper was becoming 
impatient and was demanding payment. 
Finally after Plaintiff's many complaints 
about Blann, Harper said that if he believed 
Blann was stealing his books, Plaintiff ought 
to sue Blann. 

Plaintiff could not believe; did not 
want to believe, that his benefactor had 
betrayed his trust. Even after he had gone to 
an attorney, Plaintiff resisted an outright 
accusation of Harper. Nonetheless, Plaintiff 
could see no way for Blann to act without 
Harper's compliance. Plaintiff had to 
confront Harper with the accusation in order 
to get at the truth. 

The Little Rock attorney, Steven 
Carver, contacted Harper and verified that 
Harper had, indeed, been secretly selling 
Plaintiff's books to Blann from the outset. In 
compliance with Harper, Carver drew up an 
agreement that if Plaintiff should drop the 
suit Harper and DP&L would sell no more of 
Plaintiff's books to Blann. Plaintiff refused to 
sign. 
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Plaintiff had lost too much by Harper's 
crookedness. Besides, he knew that neither 
Harper nor DP&L could be trusted, as 
subsequent events have proven. Had Harper 
admitted his guilt early on and cut Blann off 
from access to Plaintiff's books, Plaintiff 
would simply have sold the books, paid off 
Harper and taken his business elsewhere. But 
Plaintiff had been hurt too much, both 
financially and emotionally, by Harper's 
callous betrayal. Especially since he realized 
that Harper's generous credit was not on his 
behalf, but on Blann’s. 

Exhibit A proves that Harper printed 
30,000 books for Plaintiff. Exhibits A-6, 7 and 
8 show that out of those 30,000 books, 
Plaintiff was shipped only 11,836. Blann got 
18,164. Less the authorized 1,000, that left 
17,164 with a retail value of $291,788. It 
doesn't matter what Blann got for them, 
since he wasn’t supposed to have them. Had 
Blann not been sold the books by Harper, 
Plaintiff could have sold them to those who 
bought them from Blann and thus satisfied 
his obligation to Harper. 

Blann wanted those books to sell. 
Owing Harper $80,000 at the outset and 
threatening not to pay, was enough leverage 
to maneuver Harper into the position of a 
willing tool. 

So Harper printed 30,000 books on 
credit, further trapping himself into such an 
indebtedness to his company that he had to 
proceed, regardless of the consequences. 

So the case came to court on October 2, 
1990. Neither Harper nor Blann had any 
defense, but needed none. Plaintiff was on 
trial and was judged and found guilty before 
it began. 

‘There was no jury. Plaintiff's attorney, 
a California corporate lawyer, had reasoned 
that a judge would give a larger award than 
would a jury. The idea that his client was 
considered by the court as unworthy of 
justice never occurred to him. In effect, Judge 
Waters acted as attorney for the defense. 

In his Memorandum Opinion Judge 
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Waters starts off with, "This is an action for 
copyright infringement.” In actuality, the 
copyright issue was incidental. The main 
issues were breach of contract, fraud, 
conspiracy, and breach of fiduciary duty. 

But Judge Waters placed the emphasis 
on copyrights in order to exonerate DPE&L. 
The idea being, if the copyrights were 
invalid, DP&L, and Harper did no wrong in 
selling the books to Blann. But this is not so. 
Had the merchandise been baseball caps or 
bookends, unprotected, it would still have 
been breach of contract, fraud, and conspiracy 
and breach of fiduciary duty. 

Even so, the copyrights were all valid. 
Of Survivors 1 and 2 Judge Waters wrote 
(Exhibit B- 19), "The evidence before the 
court indicates that Survivor 1 and Survivor 
2 were publicly distributed in 1984, more 
than one year before the date of the first 
publication. Thus, the copyright protection 
on these works has been forfeited.” 

The allusion to 1984 indicates an 
August 1984 ad in American Survival Guide 
(Exhibit B-41) featuring Survivors 1 and 2, 
Poor Man's James Bond, Granddad 
Wonderful Book of Chemistry and others. 
The same ruling would have invalidated the 
last two, but did not. 

The books distributed in 1984, and 
before and after were duly copyrighted earlier 
editions. In the 1987 edition of Survivor 1, 
the first page (not the title page) says 
"Copyright 1976 by Kurt Saxon.” In the 1988 
edition of Survivor 2, the first page (not the 
title page) says "Copyright 1977 by Kurt 
Saxon." 

The books in the ad were 11 1/2 x 14, 
‘on newsprint and, except for a 1930 home 
workshop manual added as filler, were 
identical to the original 24 issues copyrighted 
separately and bound in their original tabloid 
format. 

‘The Survivors 1 and 2 of 1987 and 1988 
are 81/2 x 11, on glazed paper, each with 11/2 
times more material. They were registered as 
compilations. The "Date-of first publication 
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of this particular work" (Copyright 
registration form TX) was 1987 for Vol. 1 and 
1988 for Vol. 2. Neither "particular work" 
existed in 1984. 

PMJB 2 was first published in 1986. 
The copyright registration said it was first 
published in 1988. The copyright notice for 
the first printing of PMJB 2 was typed on the 
title page by Plaintiff. When Harper reset the 
title page for the second printing he 
mistakenly wrote "1988" instead of "1986." 
When Plaintiff filled out the copyright form 
he was copying from the second printing and 
repeated Harper's error. It was a simple 
clerical error, not meant to deceive so could 
not have invalidated the copyright. 
Moreover, the first printing reflected the 
original copyright date of "The Poor Man's 
Armorer" copyrighted by Kurt Saxon and 
distributed in 1977. (Exhibit B-42) This is not 
shown on the title page of the second 
printing but the Poor Man's Armorer's 
copyright date is on page 6 of PMJB 2. 

Judge Waters ruled the copyright to 
PMJB 2 forfeited. Regardless, a judge's 
ignorance of the validity of a document does: 
not invalidate the document. 

Discrediting the above three copyiights 
was important to Judge Waters. Otherwise he 
might have had to acknowledge that Harper 
had transferred 9,282 stolen books to Blann 
with a retail value of $157,794, losing the case 
for the defense. 

Had Judge Waters been impartial and 
wanted to see if Plaintiff's material was 
protected, he had but to ask. But throughout 
the trial he did not once address himself to 
Plaintiff. Had he done so, the proof would 
have been presented immediately, as it was 
in the courtroom throughout the trial. 

But none of this mattered to Judge 
Waters. He knew Plaintiff had authored The 
Poor Man's James Bond and was a 
Survivalist and was therefore beyond the 
Pale. 

During the trial, Judge Waters leafed 
through the PMJB and commented, “I'm 
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very disturbed by this material, especially the 
part about poisoning winos.” Did he feel 
threatened? No matter. The subject matter of 
Plaintiff's works was not supposed to have 
any bearing on the outcome of the trial. 

When Blann ran out of the PMJBs he 
had illegally kept after the property was 
signed over to him, plus something like 
3,414 New Improved PMJBs illegally 
transferred to him by Harper, he had Harper 
print 5,370 more. (Exhibit C-25). Harper called 
Plaintiff and told him he was printing a run 
of PMJB 1 for Blann, He asked Plaintiff if he 
would like a run of New Improved PMJBs 
since all but the first 20 odd pages were the 
same and costs could be cut for both parties 
by running both editions at the same time. 

Plaintiff told Harper he didn't want 
him to print PMJB 1 and sent a letter of 
protest. (Exhibit C-17). They were printed 
anyway. (Exhibit C-25). 


Blann purposely removed the copyright 
notice from that printing, jeopardizing its 
copyright. Blann wanted others to believe the 
copyright no longer belonged to Plaintiff. 
(Exhibit B-30). 

Although Judge Waters quoted the 
law: "A licensee's publication without 
copyright does not invalidate the copyright 
unless publication occurred by or under the 
authority of the copyright holder,” he still 
ruled the copyright invalid. 

Judge Waters knew Plaintiff had 
protested the printing and had no control 
over it, and in point of fact, Plaintiff didn’t 
even know the copyright notice had been left 
out until much later. Even so, Judge Waters 
ruled, "Saxon has failed to establish the 
applicability of any of the $ 405 exceptions. 
Therefore, the copyright protection on PMJB 
1 has been forfeited.” 

This ruling is not only completely 
wrong, but if allowed to stand, it threatens 
every copyright in existence. 

‘An important point in the trial 
Judge Waters’ refusal to see the marketability 
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of the books Harper and Blann stole from 
Plaintiff. Defense maintained only the 1,000 
authorized books had been marketed. 
Plaintiff sought to prove the 1,000 would not 
fill even the orders from the initial 135,000 
catalogs Blann ordered from Harper. 

Blann had been printing and sending 
out many hundreds of thousands of catalogs. 
He had been buying name lists representing 
many thousands of weapons buffs who were 
the best market for Plaintiff's books and 
sending them catalogs. Blann was also selling 
thousands of Plaintiff's books at gun shows, 
from his own tables and also to other gun 
show dealers in such books. He also had 
display ads in just about every national gun 
magazine. 

He was also selling thousands of 
Plaintiff's books to Plaintiff's former dealers, 
who were also selling them through catalogs 
and display ads in national magazines. 

A definite factor in the sale of the 
books was that Plaintiff's books had been 
virtually off the market for two years. Now 
with PMJB 1 in a new format and enlarged 
and with the brand new PMJB 2 and 3 plus 
Chemistry and the new Survivors 1 and 2, 
Blann had new books for the same market. 
Even those who had bought Plaintiff's 
original works wanted the new editions. 

Blann had no problem selling a paltry 
17,164, or an average of 2,860 of each title in 
the next few months. 

But Harper wasn't doing that well, in 
giving Plaintiff so much credit, on behalf of 
Blann, Harper was deeply in debt to DP&L. 
What with Blann clearly cornering the 
market in books stolen from Plaintiff, 
Plaintiff was unable to make large enough 
payments to satisfy Harper. On August 3, 
1988. Harper wrote Plaintiff a four page letter 
explaining how much he had gone into debt 
printing the 30,000 books and how much 
Plaintiff still owed. 

The letter listed five books prepared 
for printing at $4,000 each (PMJB 2 had been 
prepared previously), or $20,000. Next was a 
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cost of $5,000 for paper for each of the six 
books, or $30,000. Then was the cost of $8,000 
for the printing of each book, or $48,000, for a 
total of $98,000. Harper had borrowed from 
his wife and son and was deeply in debt to 
DP&L and feared an accounting, 

The letter listed a payment of $7,500 
from Blann for the 1,000 authorized books. It 
followed with "Total paid, $33,500" and 
"Balance, $68,396." 

Soon after writing that letter, harper 
regretted it, Had Plaintiff come up with the 
balance and demanded delivery, an 
accounting would have had to be made of 
the books illegally transferred to Blann. The 
remainder of the books could not have been 
reprinted as cheaply as had been done in 
increments of 5,000. Too much juggling of 
figures would have tripped him up with 
DP&L 


h, what a tangled web we weave 
when first we practice to deceive. 

Moreover, Harper couldn't apply the 
moneys paid by Blann for the books to 
Plaintiff's account because Blann wasn't 
supposed to have them. 

So in subsequent letters, Harper 
denied having printed 5,000 of each of the six 
books. Too late! 

When confronted with the letter of 8- 
3-'88 at the Deposition, (Exhibit C-3), Harper 
babbled. "But these figures don't have 
anything to do with anything. They don’t 
have anything to do with books that were 
printed. They don't have anything to do with 
what Kurt paid. They don’t have anything to 
do with anything. This is what it would have 
cost had I printed five thousand copies of 
each of those books. And that was never 
done.” 

Of that most incriminating letter, 
Judge Waters wrote, "On August 3, 1988, 
Harper sent Saxon the figures on Granddad's, 
Survivor 1, Survivor 2, PMJB, PMJB 2 and 
PMJB 3. These figures indicated Saxon owed 
a total of $98,000 for printing 5,000 copies of 
each of the six books. 
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“Harper testified that these figures 
represented the amount Saxon would have 
owed DP&L had 5,000 copies of each book 
been printed. Harper stated he had written 
this letter in anger. Italics Plaintiff's. 

This was the end of Judge Waters’ 
comment on the letter. Note: he didn't 
comment on the inclusion, "Total paid by 
Kurt- $33,500" and "Balance $68,396." Judge 
Waters makes the letter unimportant by 
saying, "Harper stated he had written this 
letter in anger.” 

So Judge Waters discounted the 
letter's contents because Harper was angry! 
According to Harper and Judge Waters the 
letter was simply a cost estimate. Then why 
the anger? Harper was angry because Plaintiff 
had only paid $33,500 of the $98,000 he owed. 
But if the letter was only an estimate, 
Plaintiff would not have owed $98,000; 
would not have already paid $33,500. If the 
letter was only an estimate and Harper was 
angry, Harper would have simply refused to 
print the books and the matter would have 
ended then and there. 

Judge Waters willfully, wrongfully 
and with extreme prejudice, discounted the 
most important document. That document 
proved Harper was a liar. It proved he had 
indeed printed 30,000 books for Plaintiff, had 
delivered only 11,836 and could not account 
for the remaining 17,164, unless he admitted 
selling them secretly to Blann. 

In discounting the 8-3-8 letter, Judge 
Waters listed several job cost sheets 
indicating they represented the only actual 
printings. Of course, these were selected by 
Harper as the ones benefiting his case. He 
naturally left out those reflecting the 
printings of 5,000 of each book. 

Even so, and probably by oversight, 
Harper included the job sheet for 5,300 each 
of covers for Survivor 1 and Chemistry. 
(Exhibit A-5). The figure of 5,300 indicates a 
printing of at least 5,000 of each book with 
300 over to account for any extra books or 
damaged covers. 
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There is a job cost sheet for 2,570 
Chemistry and 5,300 covers; same job, No. 
39801. There may have been a breakdown 
and the rest were printed later. At any rate, 
no printer would print 5,300 covers for only 
2,570 books. The 5,300 covers shows 5,000 
were scheduled. 

There is no job cost sheet for Survivor 
1, but a number, 38757, along with the 5,300 
covers. 

Strangely, there are no job cost sheets at all 
for PMJB 3. 

Another job cost sheet shows 1,560 
copies of PMJB 2, printed for Delta Press. That 
was certainly over the 1,000 authorized to 
Blann and not ordered by the Plaintiff. 
(Exhibit A- 11) 

Still another job cost sheet (Exhibit C- 
31) shows 2,240 copies of New Improved 
PMJB illegally printed for Blan. DP&L 
presented a bill to Blann, (Exhibit C24). At 
trial, both Harper and Blann testified that 
Plaintiff had agreed to split a 5,000 unit 
printing of New Improved PMJB. (Exhibit F- 
13). The hatred of Plaintiff for Blan would 
have made such an agreement impossible. 
There was no job cost sheet for Plaintiff, nor 
was there a billing for the job by DP&L. Judge 
Waters saw nothing wrong in this. 

If the job cost sheets prove anythi 
they prove shorter runs were printed after 
the 5,000 of each book printed for Plaintiff 
and to accommodate Blan. 

Only six invoices between Harper and 
Blann for Plaintiff's books were submitted. 
(Exhibit C- 18 to 23) . Interestingly, all 
payments but one were to be sent directly to 
Harper at his home. Aside from PMJB 1, 
there were 3,380 of Plaintiff's books. Judge 
Waters, in treating with the invoices, (B-32) 
wrote, "Plaintiff introduced invoices 
showing Harper had shipped to Delta 576 
copies of Granddad’s (Chemistry). At trial, 
Plaintiff testified that the invoices didn’t 
exceed the number of books he authorized 
distribution of. 

Such a subterfuge is unworthy of a 
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Federal Judge. Plaintiff referred to the 576 
Chemistrys, which were of course, under the 
1,000 authorized. Judge Waters had the 
invoices and knew they added up to 3,380 of 
all titles except for PMJB 1. Even so, the 576 
figure is significant in that, had Blann been 
limited by Harper to the authorized 1,000 he 
would not have ordered more that a couple 
of hundred Chemistrys as opposed to the 
more popular PMJB 2 and 3. 

Just as important a piece of evidence as 
the 8-3-88 letter and one which Judge Waters 
wouldn't even comment on, was an undated 
letter from Harper to Blann. It was written 
early on, when possibly only 304 books were 
picked up by Blann. Their unit price, 
however, was only $6.00 instead of the $7.50 
each they would have cost had Harper meant 
to limit Blann to the authorized 1,000. 

The letter (Exhibit C-27) states that the 
books Blann picked up numbered 304 PMJB 2 
and 3. They weren't represented on the 
invoices so just add 304 to 3,380 above = 
3,684, 2,684 over the authorized 1,000. Near 
the bottom, Harper wrote, "When you need 
some more, let me know." This proves 
Harper intended to sell Blann all of 
Plaintiffs books he wanted, regardless of 
Plaintiff's orders to the contrary and as 
backed up by the succeeding invoices. Yet, 
Judge Waters disregarded that letter as 
evidence. 

In his deposition, Harper said Plaintiff 
owed him $12,000. At the trial he amended it 
to $9,000. Plaintiff didn't dispute this claim 
because he wasn't asked and felt it too 
ridiculous to address. In Harper's last letter to 
Plaintiff (Exhibit B-43) he said Plaintiff owed 
him $7,500. 

What makes Harper's claim foolish is 
that the letter (Exhibit C-27) and the invoices 
proved Harper transferred at least 3,684 books 
over the authorized 1,000. At the rate of $7.50 
Blann was to pay for the authorized 1,000. 
Plaintiff was legally entitled $20,130, none of 
which was applied to Plaintiff's account. 
Judge Waters arbitrarily awarded Harper 
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$9,000. 

Note: At that time, Plaintiff's 
copyrights weren't being challenged. Harper 
and Blann believed they were acting illegally, 
as they were, but felt they could get away 
with it. It was straight breach of contract, 
fraud, conspiracy and breach of fiduciary 
duty. 

Judge Waters had to realize they were 
acting with criminal intent. Since he hated 
everything he believed Plaintiff stood for, he 
should have rejected the case. 

As shown, Judge Waters cared nothing 
for Plaintiff's evidence. But DP&L saw it as 
proof enough of Harper's crookedness to fire 
him. 

Harper's father was co-founder of 
DP&L. Harper had worked for DP&L for 30 
years. He had been vice-president for 15 
years. DP&L's decision to fire him and 
effectively end his career and ruin his life 
could not have been made lightly. The 
evidence was solid, even though DP&L's 
attorney scorned it at the trial. 

But DP&L did not fire Harper because 
he had swindled a client, as they should have 
done before the suit was brought to trial. 
Ethics dictate that DP&L should have made 
amends to Plaintiff. But DP&L was not 
concerned about a swindled client but only 
for the money Harper had diverted from 
their own accountant to his home. 

Now we come to the U.S. Court of 
Appeals, presided over by McMillian, Circuit 
Judge; Bright, Senior Circuit Judge and 
Laken, Circuit Judge. (Exhibit D). 

Neither judge studied the case but 
simply rubber-stamped Judge Waters’ ruling. 
For instance, page 3 of Exhibit D says "DP&L 
computer records indicated that roughly 
15,000 books had actually been printed, which 
closely matched the number of books Saxon 
authorized for distribution by Blann.” The 
number was 1,000 and was repeated often 
enough for any interested examiner to know 
it. 


Plaintiff's California-based attorney 
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had moved to disqualify Judge Waters. 
(Exhibit E) 

In denying the disqualification, the 
Appellate judges ruled, "Saxon did not file 
an affidavit stating the facts and reasons for 
recusing Judge Waters ten days before the 
trial began, and also failed to show good 
cause for not doing so. 

The trial was without jury so 
Plaintiff's attorney had no idea of judge 
Waters’ prejudice against Plaintiff until he 
made his ruling months later. Plaintiff had 
every reason to believe Judge Waters would 
be objective. Long before the suit, Plaintiff 
had discussed the charges with Norman 
Stevenson and Lonnie Cox of the FBI. 
Stevenson advised Plaintiff to make it a civil 
rather than a criminal case. 

When Plaintiff learned Judge Waters 
was to preside, he told agents Cox and 
Stevenson. Both affirmed that Judge Waters 
was a very fair judge, having ruled against 
them on occasion. Plaintiff also discussed 
Judge Waters with his bankruptcy attorney, 
Claude Jones. Jones told Plaintiff that to the 
best of his knowledge, Judge Waters had 
always ruled in favor of the copyright holder 
in copyright cases. 

Not being a member of CSA or 
affiliated with any radical group, as Judge 
Waters obviously believed him to be, 
Plaintiff had no idea of Judge Waters’ 
connection with such people. 

Plaintiff's attorney stated in his request 
for disqualification, (Exhibit E-2), "If council 
for Plaintiff had been aware of past contacts 
of Judge Waters with CSA and Survivalists, 
every attempt would have been made to 
move the matter to a different Court; and it 
is hard to imagine any such attempt would 
have been unsuccessful.” 

The reasons for Plaintiff's attorney's 
failure to file an affidavit for disqualification 
ten days before the trial and the causes for 
not doing so were self-evident. The appellate 
judges were simply unconcerned and 
inattentive to the facts. 
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After Judge Waters’ rulings, Plaintiff 
visited attorney Mike Yarbrough, a former 
close associate of Judge Waters, in his 
Springdale office. Yarbrough told Plaintiff 
and his wife that Judge Water's clerk, whom 
he had given the case to research, had found 
mostly for the Plaintiff. Judge Waters ordered 
that Plaintiff was to get nothing. They argued 
but since the clerk was only a woman and 
had to obey, she rewrote the Memorandum 
Opinion to conform to Judge Waters 
prejudice against Plaintiff and for DP&L, 
Harper and Blann. 

Yarbrough further related another 
instance when Judge Waters used his office 
to punish a litigant he disliked 

OF course, this is hearsay. But Plaintiff 
did not have the frame of reference to make 
up such a story. 

So here we have a case whereby a 
citizen was denied the protection of his 
nations’ laws simply because he did not 
belong. He was not in the mainstream of 
social thought. Plaintiff had never sued nor 
been sued and so had no experience with the 
court system. He knew little of the rules of 
evidence, although the evidence presented 
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was comprehensive. 

Plaintiff's attorney was a California 
corporate lawyer, inexperienced in trial law, 
although meticulous at research. 

Judge Waters' Memorandum Opinion 
was repetitious with "Plaintiff failed to prove 
this and that; Plaintiff's evidence did not 
show this and that, Plaintiff did not produce 
this and that,” ete. 

But it did not matter what Plaintiff, or 
council for Plaintiff did or did not present to 
Judge Waters on October 2, 1990. The case 
was decided in favor of DP&L, Harper and 
Blann from the outset. 

It did not matter what council for 
Plaintiff did or did not present to the Court of 
Appeals. A brother judge had to be favored, 
even above the law. 

Plaintiff failed because he was not one 
of the in-crowd and did not endorse the 
system. His proof, his evidence, was 
irrelevant because DP&L, Harper and Blann 
of Delta Press represented the mainstays of 
the system Judge Waters served. This is the 
stuff that makes revolution. ‘The law is for 
everyone or the system is in jeopardy. 
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Muscle-Building Bronco Toy 
Thrills Small Children 


GIANT HOME WORKSHOP MANUAL 1941 
1 in, ‘The handle is a thicker piece 
Blued securely in a hole in the horse's head, 
Bevel or sand all edges except the bottom of 
the legs. Attach the top board between 

FE = the side panels with a bolt. 
3 [ “Seat 4asenbly |) ‘The spring, which can be obtained at al- 


“glu 


_~T most any large hardware store, is attached 
to the baseboard with an eyebolt afd at the 
HILDREN up to four years of age can top with a bolt through the front end of the 
got lots of fun and exercise with this seat assembly, which is cut out to allow for 
pucking-bronco toy. Make the parts as the upper loop of the spring. 
shown and assemble with screws from the A good color combination is red with the 
bottom up so they do not show. The 9” gray and details in black. 
length of %” dowel used for the foot rest ‘The of the mouth and the handle are 
should extend equally on each side and be red; spring and bolts, black. 


Catapult for Snowballs 


GROWBALL belties are much 
more fun when the skirmishers 
pported by heavy artillery in 
the form of catapults. Scrap mate- 
a | 5 riais can be used in making the type 
ai illustrated, and a rubber band cut, 
Sheke, | \ from an old inner tube will pro- 
nue Pivo vide all the power necessary. When 
the strap-hinge trigger is pulled, the 
arm flies up until it hits the ejector 
block, which, it will be noted, is piv- 
oted so that it swings down when 
struck, in order that no damage will 
be done to the arm, Brace the up- 
rights as shown in the drawing. The 
catapult can be aimed by blocking 
up the supports as necessary, and is 
harmless provided that only soft 
TIRE TUBING snowballs are used. 
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A Shooting Gallery For Air Rifles 


oi 


Porunar  MosteeRart 


Femuary, it 


HOOTING an airrifle is a 
sivell, inexpensive sport that 
uffords the whole family a lot 


of fun. A range such as this will 
save wear and tear on birds, win 
ann at the 
same time improve your aim om 


dows and other object 


movinge targets. ‘The 
struction is small, and gravity, free 
to all of 1s, supplies the power 

An inexpe HI hoard 
to wooden frames forms the, front 
and back walls; between them is sus 
pended the revolving disk with the 
cut-out animals on an axle, taken 
from a coaster wagon. To the end 
of each of the four wooden spokes 
a cut-out rabbit, duck, skunk or fox 
is hinged in such a way that when 
struck with a BB shot it topples over 
backward, It rights itself at the 
bottom of the revolution simply by 
gravity and remains in that position 
until hit again. Wide blades or 
vanes of wallboard attached to the 
spokes act as a brake against the 
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pull of the weight on the axle, The 
speed of the disk can be governed 
by the area of these and by the size 
of the weight. It is important that 
the disk be balanced as accurately as 
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A thin, hard wallboard (J in. 
tempered Masonite recommended) is 
best for the scroll-sawed animals 
because it does not split and will 
withstand many volleys without be- 
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green. The animals in natural colors 
will then be sharply visible. 

‘The disk will make about forty 
revolutions before the weight 
reaches the ground, and is rewound 


possible, and this is done by attach- coming badly battered by hand simply by i 
ig badly hattered. by hand simply by turning the disk 
Fe Feat Geno ead elles MeaPein tielexposed porGon of they s0tbe eprom ancdion” a 
side. Brass tnbing makes a smooth rear wall a very dark green 
hearing and reduces friction. front with the foliage a lig! 
~— 
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You can grow 
your own Sponge 


suNsnr apnin 1961 
‘The dishcloth gourd or sponge gourd 
(Laffa cylindrica) is a garden novelty 
plant whose dried fruits make good bath- 
ing sponges and scrubbing pads. 
cent trip to Mexico, we saw many 
growing in patios to produce gourds for 
tuse in the home. Last year we were re- 
minded of them again by the display 
pictured below. 

‘The vines bear eylindrieal gourds between 
‘one and two feet long, The usable sponges 
fre the fibrous insides, dried, with seed* 
removed. 

How to grow: Sow seeds in APFil ot 
when the ground is warm. (They may be 
a little temperamental and not staxt 
quickly.) If the growing season is short, 


LUFFA GOURD, 
‘THE SPONGES FROM 


BATHS. USED AS FILTBXY 
ie NAVY. 


The seed, leaves, fruit, and dried fiber 
of the dishcloth gourd. 


start seed indoors in small pots, in a fast- 
draining peat moss, sand, and soil potting 
mixture. Plant seedlings two feet apart 
Plant in full sun. Gourds need all the 
summer heat they can get to de.siop 


fruit by first frost, When you plant for a 
9 wire fence 


watering during the entire growing season, 
How to harvest: ‘To get a good white 
sponge, harvest gourds when the skit 
begins to turn yellow. Cut the stems so 
that you can hang them up to dry. Don’t 
rush the drying by exposing to the sun or 
‘by oven-baking, Peel the surface of the 
vegetable sponge while still green and 

eds in the l. 


cut the dried fiber into 
halves or thirds for easier handling as a 
scrub brush, or leave it full length for 
larger cleaning jobs. 

You can obtain seeds from MOSt 
garden seed catalogues. 
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HARPER'S NEW MONTHLY MAGAZINE. 


JULY, 1867, 


A STAGE RIDE TO COLORADO. 
by Theodore R. Davis 


TPVUERE, ave theee routes of wagon rowls 

‘cross the pains to Colorado—the Platte, 
cr 08 It is sally designated, the “Northern 
Tonte;" the Arkansas oF Southern Route 
‘and the Sinoky Till oF Middle Route.” 

‘OF theso roster tho Smoky Tillis by far the 
most interesting, thongh not nsually considered 
the enfoa, its eomrse being direetly through the 
favorite hunting-ground of several of th 
warlike trios of Indians on the plan 
{heb the gama nnd you make the fadian *heays 
1g mia," in whiek stato he is not to be held 
siceonntable for any litle ivlsexetion in whiek 
hho may ‘the Platte route line been 
cxtablished for a number of years. ‘The tray- 
fet his many advantages by Ht not afforded 
ver anewer route, Te ie longer, howover, than 
tho “Smoky,” which is the most direet road to 
Denver yet Ini out neross the plains, A 
jovity of the ently pilgsims to Pike's Peak yale 
tite of this tr 

Tn 18665 % company was organized under the 
title of ‘Pho Butterfield Overland Dispateh,” 
‘which at once unilertook the establishment of 
fi express and passenger line from Atchison, 
Kansas, ¢0 the city of Denver, a picturesque 
town near the hase of the Rocky Mountains. 

"The Concord cosch used for the conveyance 
of passengers on the overland route is so ar- 
ranged that nine persons may he crowded into 
itand 0 packeil and a journey 
‘of move tha to be under 
taken, the passengers are said to be “accom 

J.” "Phy certainly are to citennstan 

"Ts packing mag be avoided by seeuring 
n apecial coach, whieh ean be done at a reason 
ble rate. 


sgunge of the pai 
eyance, ite contents, and the (ean 

a degree of rel- 

ret the attentire 

‘of the country 


ray 
Th 


® 
of the 

Tard rifle a 
of blankets, 
stout shat 
‘of-wars-men. 


Un pair of navy revolvers, a pair 
r-woo pi 
a is used by 0% 


van assortment of beads, 
few books filled with bright 
neso he fonlly hoped to 
fox many bores aiid at 

al 
yre-empt lnrge tracts 


Pacific Railroad people when they got their 
road out there.” 


Ihe hing the Vice-President of the 
lover hove ronte we were traveli 

‘The remaining membor ofthe party—the writer 

hhereof-—was located om top of the eoach in quest 


antelop 


ky thsk, 
red; to which ho responded, The drives is 
rile From home-station to horne-station, 
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‘har wo changes dvivers, Stock-stations be 
some twelve mile, and some fifteen, We'll got 
fs hoss team next j then mules il you get near 
Denver, Much good Hicker’ in. dhe States?” 
wotop of the glass, Nips this mom- 

‘Like one myself!” 
is effort ata joke was communiented to our 
< jnside the eoach, and met with « prompt 


from driver to ari 
squeczing could not discorer a wee drop anore. 

Sinacking his Hips aa his whip at the sane 
moment—tokens of his appreciation of the situ- 

‘our driver became once mote eoramni 

ative, "Doers you're like to s00 this after- 

Milo to-morrow; an’ Injuns! you bot 

you get enough of in two days from now if 

ivhae the fllers say what's Just come in is pice 
tors, on" thoy knows!” 

‘Cheerful stories of the habits of the * gentle 
savayee,” anid nie method of showing contempt 
for his white byothcr, now followed, ‘he eon 
templation of oxr elitnees for similar treatment 
did ot present any very, flattering prospect to 
four westward gaze. 

‘We had by this time arrived at tho first sta- 

nt, a conafortublo frac house of one story. 
Ata little distance from it was & good stable, 
st which were reat stacks of prairie hihy 
iwidences of thrift, too apparent to escape ob- 
pervaded the place, Te way the Kane 

fax home of a New Kngland man, ‘The land 
bout it was a rolling prairie, ‘The soil as rich 


pt rom tho dhivr annowneo bis 
renin ta proven, fresh work. having To 
{inca tho fot ik wich we tet atch, 
{eo were now ry started on or Jour 
Tong union of pai ehoaneri'—a name bp 
wie te plaineman dengan fhe hige 
Trsccovered wagon wee for the transpatation 
Si frig nero hitocea of ninl--vcre peed 
Ss omennly eo Noor to flr Lo orca 
Som remarks Th trina give icteric: 
tons {o the pling hat greatly cohanes tho 
Foursy ecrom. 

"The wagons aro generally dosbledyp—that 

inthe tong of one wagon is rend ones 
the wager wet precaing i amd 
Tevorly tlcds Right or ten poke of 
Shen, under dhe las of ahilnbacken™ 
rove pore firnisied each dove, Th 
frrangement entice te wagommastr to bane 
Shi tain with eater emer of ment 
roll poste if ench wg find Hes 
Tate ton. hy the sie of rch wagon bags 
Tinathe or eo rendy ation ens of me 
‘she for Tndians or baa, Over te top 
{he Sogou ar thrown tho red blankets used by 
the tnmstrs fr cover a aight. 

Hote the fiat yoko. of xen tradger the 
carte of hn pater Dedinaekor Uste 
Sih fra well due an, brome by constant 
Serie: tn weston? Wo hice ani 
St ayesrance indenting eat lite aversion 
seated Tes more. rune tan the mite 
Sra Nisin Tver pect and we ave 
rind tor tskeon dink more whisk.” se~ 
Cixpnsing. is aoetion ware seven of the 
Sout ntousang the that ever felon an ear 
GI fo tte strong language wth wich the 
SS) lSaustorenceuragermaen, The Dal 
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His and his whip are both the larg 
cst known, ‘The hondle of the ordinary whi 
js not more than three feet in lengths the lst, 
‘of braided rawhide, is sekiom less thom twenty 
feet long. From the staff the lash swells grad- 
nally for five oF six feet, when it reaches a 
ff at least ten inches in elreumference from 
‘his point (* belly” isthe term used here) it ta 
pers fo within afoot of the end, which i formed 
bf a riblon-shaped thong. With this persua- 
fr the cattle travel eighteen or twenty miles « 
ny. A Inay ox oceasionally receives 2. re 
‘minder, in the shape of a whack in the flank, 
that enuses him to double wp as if seared with 
‘red-hot iron. 
panied by a volley of ont that geems to startle 
the whole tenm Suto a more rapid pace. 
‘General Sherinan tells w story in defense of 
the extremely profane mule-d 
trains fo. well 
closed! up during the 
‘mares of the 
army ander his eom- 
anand, tis to this 
‘offects One of the 
vot w frolght- 2 aah 
in St. Louis “ee 
dlesired to discourage \ 
tho continnal Mase RG 
phemy of the Tull aby 


awhaeker’s 


ploy. Onlors w 
reconlingly issue (0 
thoie tninemastors t0 
Aisehoege. any ma 
tlhe shod enrso the 
cattle, ‘Pho wngon- 
‘masters were selected 
nore for theie pi 
than fir any extens 
iu kuoveagoof th 
lution i the handling 
fF tras, The ontit, 
Tat not peoeeedent 
amore than a hundeed 
fan fit mails before 
was tuck fist. A. 


4 


patched to the 
with the information 
that the enttle would 
hot pulls pound n= 


todthisywasrequest- 
cl granted, after 
‘whic the train pro 
ceeded to Salt Lake, 
to which place good 
timo wns mato, 

"The ncenraey with which the Botlwhacker 
throws his lash is nsto ‘A favorito pas- 
time among them ix the cutting of coin from 
the top of stake thrust Ioosely into the earth 
Ir the coin is knocks] off without 
stake iti fori 
thrower of the lash loses the value of the coi 
A Ball 


Sebel lo threw his Tash, bet a comrade a pint 
Df whisky that he could ext the sent of his pan- 


loons withont touching the skin beneath, ‘The 
et was accepted. ‘The blow delivered at the 
stooping form of the acceptor of the wager, who 
js said to have executed the tallest Samp on 


“he Mow is invariably aceom- Mes 


ker, noted for the accurney with i 
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recon, at the sight of which the thrower of the 
lash remarked, “Thunder! I've lost the whis- 
"Tho other party was minus a strip of 

as well as large fragment of breoches. 
‘The deprodstions committed on the stores 
with which the wagons are loaded are often 
ery heary, especially when wines or liquors 
‘portion of the freight, It is dificult to 
's more perfect pandemonium than a 
cormled train presents at such a time. ‘The 
isposed of is deducted 


Pottawatomie Reservation. Sup 
per was provided for us in a room, the walls of 
ich were hnng with white-washed canvas, 
Although we did not leave the settlements unt 
he following evening the supper at 


ns the Inst meal that we conld regard as eivil- 
a. 
‘Tho first night in a stage-conch is wndoubt- 
cediy the most uncomfortable. As oon as 
falls passengers evince a desire to make a 
Conversation quickly gives place to song. 
aight our songs were of home, 2 
‘annibilated the To 

coach and the bright firesides on 
the Atlantic coast, “The drowsy god soon spread 
his wings among us, knocking the pollen of the 
‘poppy into our eyes to an extoat that caused 
generel remark of bedtime. What a misnomer 
‘under the eireurnstances! 
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‘Sleeping in  stage-coach is not the most de- 
rable method of passing the night, although ft 
is far preferable to the deep mud of the batdo- 
zround in which we have slept soundly more 
than one wight, Campaign life certainly edu 

‘eates a person in the art of sleeping, and assists 
‘a quick selection of the best location for blank 
‘es, The * shoo" of the coach was not avail- 
ble owing to the qnantity of haggnge stocei 
therein, ‘The top presented a prospect for lon 

situdination if an arrangement could be yro- 
Jected to prevent heing rolled off, ‘Thar sue 

desirable fact was established may be known 
ly the statement that the present writer slept 
fon the top of the conch duting the rest of tie 
trip while traveling at night, ‘The rest of the 
yrarty disposer themselves. as beat they could 
Inside, and complained of eramps. 

"The second day was almost without incident, 
Wo vere traveling through n rolling country 
entirely destitnte of wood, ‘The grass, though 
Snow liad fallen and ditappoared, was stil high 

in reine places almost green, Droves 
‘nlack-tail door were seen ocensionally ; but none 
near enowgh for shot wntil Inte in the after- 
i008, whien one of the ty succeeded in bring. 
dlown a fine buck, whose snldlo was quick= 
ly pitehed futo the shoe with the remark that 
se shoul have venison for appr, 

"AL evening we passed Fort Elleworth, 
sanriso we wore in the Busfide Count 
grass was no longer high, Unt short and thick 
fi closely-shaven sod, tracks of innamerablo 
herds score visible every whore, A net-work 
‘of trails and path seemed to eover the plain ns 
five as the eye could reach, Buffalo chips” 
were eeattored Jn all directions. Wlint better 
ign could we have of the presence of game? 
Who was to kill the frst lato was now the 
topic, Bach was certain of the first if he could 
only get a shot. 

‘Pho “Yip! yipt" of the driver sounded wilder 
fas we came 10 tho next station, We wero fn 
the Indian country, and half fancied that » yell 
fof wich tnenrthliness could only have bee 
learned from a native whose best garments con- 
sisted of the Urightest paint, ‘The station yens 
set to be built, At prosont a cave dug in tho 
ide of a il, near the sink-holo from whieh 
‘obtained for stock, served for the two 
sock-herders who were content 1 abido there! 
for twelve dol th, ‘Che myles the 
‘wero to be our next steeds grazed wnpicketed at 
A slioct distance from the station 

‘White the stock sas being driven up wo set 
to'work to prepare breakfast, One of us went 
to request a Tittle wood from the stock-horder 
‘The demand wat mot by a protonged W-hon-t! 
that conveyed extreme surprise. “Want to 
ike a fire, ch? Get chips, then.” 
‘Where are they 7” 
“Why, stranger, don't you eee 'em oll over 
the country 2” 

‘A glance at the fire smouldering near solved 

tery. Buffalo “chips” were the su 

fe for wood. So, ecinprehending the sit 
n, our ehip-gatherer, bag in hand, departed 
to secure the necessary material with which to 
Duild our fre. 

Tam not Professor Blot; but yet consider 
myself a cook of no mean order. ‘There is not 
fa section of the country in which T have not 
Ihunted or fishes, making use of the best means 
at hand to cook the game thus seewred. ‘This 


hy 
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experience entitles me to consideration when 
affirm that there is no bettor broiling fuel than 
‘a perfeetly dry © buftao chip.” 

"hat a doubt arose, a¢ the smoke curled up 
from the newly-lighted pile, as to the judicious- 


fas it nselons 
fa bright red con! with 
‘hitenes® soon became apparent, 
was quickly deposited on the fire, notwithstand- 
ing the expostalations of the chip-gatherer, who 
sould have found» gridiron if snch an article 
Thad formed 1 portion of the culinary furniture 
of tho slock-horder’s eave, 
‘The nis of the plains isa wonderful appetizer. 
A-cup of good cole, steaming, hot, is « good 
fomvlation, Venison stenk, baked potatoes, 
ttn hot corn-odger compare the bill of fre. 
‘This disposed of, the pre-emptor of wild and 
proceeded to remore the dishes, the Vise-Pres- 
iMlent to arrange tho blankets and other contents 
within the eoach, saul dis our experience in 
‘the bntfilo country Was commenced. 
ie generally-nccepted idea is that ehe plains, 

like the prairies, axe perfeetly fat, 
stretches of bud. ‘This i not the fet 
nil broken by innumerable gullies 


creeks oF, 
ng ground 
(of thin character it fs frequently possible to ap- 
proach game that would have taken fright some 
time bofive you were sulficfently near for n shot 
Tand the ground been as lovel ns the prairio, 
Tins Ht was with the buffalo, We had seen 
ton inthe distance for some hours, but always 
too fur aviny for our purpose, ns 6 could not 
leave the enach to make any very contilernble 
Actour, Suddenly we eame within sight of 1 
considerable herd but a short distinee from the 
rod in advance of ws, ‘The coach was stopped 
fab once, and hy eneoful approach throngh ead 
‘ns the party Fenchod a point within ensy rifle- 
range. “A fisillalo wns opened on the noarest 
fof tho herd, n huge ball, who, as the bullets hie 
hhim, expressed his contempt by a twist of the 
tail or shrug of the back, ‘The number of lend- 
dorable for nis thick hide 
‘Down he eae sith 


pills was 00 0m 
2 robust constitution 
ft vigorous bellow as his deuth-rony. ‘The 
tongue, tenderloin, anda portion of the hump 
svn quickly cut out, and the rest of the enrenss 
Tot for the consideration of the coyotes that 
follow ench herd of buffalo” Experience is, in 
many other things, the 

Tearned that a bntfalo 
by diiving a bullet trough 
once down 


‘est teacher. 
may ie shot dow 
the flank just snuler the beck-bon 
Iie is easy games 
‘During the first day in the Indian country 
sve saw thonsands of baflslo, and for days they 
iwore continually in sight, ‘Lo estimate their 
mnmaber would be impossible. Te js snid that 
they are rapidly decreasing in number, but that 
fwoukl seein impossible. ‘The herds’ move i 
Fexular order, the cove and enlves oceupying 
the centre, and the bulls ranging themselves on 
the outside, In this way the wolves are Kept 
fff, Bit the eoyote ix patient he lives in hope, 
Flue has an empty stomach. He watches coo: 
‘Gnually wear the herd, Keeping a respect dis- 
tance from it, however. A sick or wounded 
Thuffalo leaves the heed, or is Teft behind in its 
nt, ‘The eoyotes are about him in a 


all yrepared to do full justice to his 
eat. "Tat the gray wolf toes not per- 
te in the lege 
firm sont, li appetite etiaded Wo retires ad 
erite the coyotes to pick the bones. 
v0 a nner ave collected to join the 
ravens are. hore 
tceasonaly to sie 
Irish wake, this feat 
in which the coyotes akne participa 
size of the gray wolf 
ie sits admitingy 
‘An soon a dull botomes old he i driven 


censionally four or fire will h 

vsly to protect themselves f 
yotes, that are nov become persisten 
inl in thel ions, ‘They are e 


‘The plains are dotted 

fof ten or twelve fect in diameter, known at 
“<wallows,” ‘To these the b 

roll, covering himself with a coat of 

that he seems perfectly aware will dise 

tants of his shagey coat. 

on we reached Fort Het 


i, as the work is yet to be 


Duilt, A cotton-woral grote, sort of an oasis 
in this tee 5 lind been selected as a 
‘camp 


tbat comfortable. 
From the Colonel we Yearnod that the In 
they Tad 

sges fora few days past. 


ts these very fe 
troment engaged * 
at osating two poor fellows who had allen into 
feie haw An Endian, like rattlesnake, 
my be tract only 
Toke terse it is well give him a wide 
Tony ox be prepared tok Sah. 
TRY sunt we arived at Rathden Station, 2 
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distant from Fort Fletcher, where a cave 
i to tho ane provionsly deseribed served 
‘bode for the slock-tenders and mando tho 
station, A sual train wns enmpod Trey wa 
ter leing plenty and the grazing good. M 
fof the waters on the plains is so strongly ime 
hregnated swith alkall that the genss and weeds 
Twink of the sink-hole contnining the 
water are covered with frosting cont, ‘The 
water is said to be healthy, howover, after it 
Tuas been med for a suiiciont lengtl of time 10 
saceustorn the rystem to it, Any way, fir cof 
fee ean bo malo wil unset this evenin 
vas the most gorgeous that we ever witnessed, 
‘The western skies were gold, then erlimron, 
vith the brightest of golden ripples thrending 
Uongh, As they purpled with tho twilight the 
crimson became fire, ‘The splendor of color 
was dnesing, DBoasters of the glory of Italian 
Smset, soe tivongl the pure air of this wone 
erful country the choice colors sprend at sun- 
Sct in the skies of our Western plains, and you 
‘ill convince yourselves that not wnt that mo- 
ment hive you seen old Sol roti 
tial robes. 

‘AL Restle @ discovery was mado by one of 
the party. The rtovk-tonders wete using rvotn 
to wash with, ‘The root of the xoapaiee, oF 
‘aml ns it fe commonly designated, is an ex- 
cellent substitute for soap, Kor washing wool- 
fs it is particularly valuable, ng it cleanses 
tvithont ehtinking them. Wo will advertise it 
No fivaily should be seithout it,” unlews there 
aro boys growing up, when the thrinking of 
flannel shirt envses Hts rognlar descent from fa- 
ther to son, and #0 down to the two-year old, 
for whown itis a good fit after a few months 
coxperience of the modern improvements—hot 
find cold water, 

‘Ont repnst of buffalo stonk and et cotoras di 
pose of, we started off on our journey. Ax 
the darkness wetted about us a feeling pervaded 
thie party that all saa not sight. | Conversation 
turned npon Indians. We heartily wished that 
it was morning. Shortly aficr midnight the 
‘conch stopped. ‘Turn out !” shouted the driv 
er" Indians!” 


We were off the conch ina moment, A small 
oily of men were visible advancing toward 
throngh the darkness. Revolvers in lind, one 
of the party started toward the strarigers, who 
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were discovered to be white men. Fromm them 
two learned that the coach precoding onrs hal 
heen attacked hy Indians m, after 
dlesperntestrugele, these men lad eseaped. Tho 
tmen were perishing seth eold, and were out of 
‘The Indians were in strong fore, 
find evidentiy intent on their work of smurder 
tind destrietion, AML things considered, it was 
‘letermined to return to Ruthden and di 

‘a messenger to Colonel Ta 

escort, ‘Phe conel wns tn 
comers having been made as 
fs possible, 

{hore haste the Jess speed” was one for~ 
tune, In erossing. gully the King-bolt was 
displaced, making Ht necessary to wnlond the 
forth before it coull be rearranged 5 wh 
was being done our chip-gatherer started off 
to find wil, As there were none within a 
Iundred miles he returned without it, but re- 

irked thnt the coyotes were thick out iu that 
fe that they were making 

"Tho conch was ro- 
paired, and we proceeded on our return, dvsing 
Mihieh we learned the story of ome new passe 
gers 

‘The conch bad arrived at Downer's Station 
Aliout two o'eloek in tho afternoon, one passer 
ser, the meorsenger, ane the driver being the oe 
feupants.. AL the station they forme two stuck 
feiiders bvo carpenters, and negro blacks 
‘The mules wore unharmesseit ana tured loose, 
whien a band of mounted Indinus charges, 

io men retreated t0 
Tne 


Alans eine fen al det 
Stave the a, tho nceupants af whi 
pecpred to Meh A Kan mil ver it 
I he hax otal every possi antog: 
then he maker a ish, A halfleeed 0 of 
THI fey tet a we oe of 
Melee of the Lilian el ie rpenk 
Fish ho mgt eal the erupants 
atthe alae that he wante to talk, This we 
nisented (0, HHe eam np ad Siguel wheth- 
or the trnty ad een ie: 
formed, that Ie hn to which he replied, AT 
Tipit!" ‘Thy would have pence Hf the’ oc 
punts of the abe would come out 
Fh, leaving thee are bein, 
ata would Bkows, The me etn 
tit « general hant-shaking followed. 
nnn front ates hell shko our 
fad ll day ant at ght 

is eiply way that 
the vents toward the 


‘otherly set 


further deceived the party 
yy driving up the mules that had beon stam- 
pesled by them, telling the messenger that the 
Conch shoud ‘procect without molestation, 
Such evideneos af friendship disarmed the party 
fof any suspicion of hostility, though the Tn 

‘ions were in full paint and’ without sas. 
n'a moment all was changed. ‘The Indians 
tnmed pon the party—bowes, arrows, and. re- 
rolvers were produced, and a desperate attack 
zt once inangnrated, ” ‘The messenger, Fred 
Merwin, a very gallant young man, was killed 
instantly; others of the party were wounded, 
‘and the tivo stock-tenders eaptured. Mr. Per 
ine, the pnssenger, the driver, earpenters, and 
biacksmith ran for the neighboring bint, which 
they succeeded in reaching. ‘Taking possession 


‘The Indians stilt 


‘when the Indians withdrew, and they made 
‘ood their eseape. 

‘Mr, Perine gives a very interesting account 
of the fight from the wallow: 

They formed elrle shout ay, riding dextrouly 
snd raplaly; occasionally be moore bold tha the Fest 
‘would cone within range of onc revelverr, bat he 


ly aware, ond only fred at thew when wo were mare 
Sentgood abot. "Fats Kept them at a dintence, ‘The 
tog hisekamith tha alle iy 

trie he waa nena 

eitto obtain a 


fei nm ee nap 

the body up to the eige of the wallow to 

brcantwork to shoot Tom, and eammenced to fra 

nnd made weveral shot a the way, a 

eros hla neck ith 

ihe darkey eame to, and emaked, 
fscoverlng fo 


‘re was not dlspoce #0 
fs breast work ae altel 


plainly age the Tn 
[vie at work torturing the stock-herders that they 


ent 
of he 
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cmv uf the fet we flowed thelr exanpl, gol, 
iru errant ia ene uesTotee aaa 
ual ius see fond dovertel abd the station bur 


ss would have probably ten you in If 


Perin's warrati sade us particularly anx- 

fous to reach a point where we could have a 

chance of fighting without givin 

allthe advantage, It was not yet daylight, but 
wade all arrangements for a fight if wo 

attacked at dawn, as wo fully ex- 


ie 
ae 
beth 


A. messongor was dispntelied to Col- 
amblyn, ‘The stock was picketed suf 
lontly nea the eotral of wagons to ennblo us 
to drive them into tho circle. One party wero, 
Aigyosed at pointe sufficiently distant fom tho 
‘corral to give the alarm in eave of danger, and 
Wwe seere ready to fight Indi 

“This day, the 20th of November, passed witl 
ont incident, Buffalo wore i sight on all sides, 
Dt ave considered the risk too grent in hunting, 
thom, ‘The quantity of Baffalo skulls senttered 
flout the plafus near this place seems remark- 
fable, ‘The coyote and gray wolf abound near 
here in greater numbers than we have before 

‘AL nightfall wo discovered weleon 
\—soltors marehing toward ws rom tho di 
m of the fort. 
‘Very soon the Colonel rode wp to us with 


small excort of eavalry, A company of infantry 
‘soon followed and camped near us, For the 
time being owr anxiety was relioved. ‘The 


night passed quietly—that iif we except some 
rls between the soldiers and coyotes that 
red into camp to dispite the possession of 
Governor Gilpin declares the coyote to be 
sociatile litte fellow that serenades you all 
ight, the gray wolf doing the baser portion of 
the musical performance, ‘The Indian does 
riot kill the coyote, as he regards him as his 
rwateh-dog. ‘There is much truth in this, ns the 
Coyotes surtotind a eanp at nightfall, and at 
ine or ten o'clock open n elorus that would ine 
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ieato the presence of » thonsud or 
stead of twenty or thirty. Det any one np- 
proach the eam, howerer, and the music ceases, 
‘Then to be on the gui rive and keep 
any from the fires. 

(On the morning of the 21st we lef Ruthden, 
but moved slowly to enable the trooys to keep 
pace with us, Chalk Bluffs, a pieturesquely 
located station, we found deserted and burned. 
What strange convulsion eaused this strange 
crngelike mass? Ierises from the plains like a 
vast _enstle, fashioned by the most ancient: of 
chiteets, A fine spring, the water of which 
‘strongly impregnated with mognesin, is 1o- 
ented here, We could find no trace of any 
fight at this place, and eonclade that the bert 
cts have esenped or been carried olf by the 
dians, 

Inthe afternoon we reached Downer’s. ‘The 
Aovastation here has been complete. ‘The conch, 
rand every Thing that would burn about the sta 
tion, was destvoyed, ‘The ground was every 
whore trneked over by the unshod hoofs of the 
Indian ponies, We could not find n truce of 
the bodes of Merwin or the stock-tensers; nei- 
ther eowkl we account for their disappearance. 
Mr, ering, who Ind now become one of our 
party, wns at Toss to know the reason, ashe wan 
Confident that Merwin was Killed at the first 
fire, and he very sugely concluded th 
that underwent the torture inieted on 
stock-tenulers were not likely to live but a very 
short time, 

‘Weloskeampat daylight, A few miles from 
Dovener's wo found a body, or rather the ro- 
inning of « man, evdently Killed the night be- 
fore, he wolves had stripped the boues ofall 
Hoss face, hls, and feet alone were wn- 
inarked, As we enme near the wolves with- 


aH 


drow. ‘Tho sealp was gone, and a foe arrows 

{tae still remained in tho sibs marked the t 

{o which the viet belonged--Cheyenne and 

Apache. i sis 
"Th bo were more numero 


than seal 


Topo, too, foraned «portion 
evening. ‘The meat of the 
dor a8 Fonison tenderloin, 

difference hetween the coat of the antelope and 
that of the deer, It is difficult to deseribe the 


substance of which the cont of the antelope is 
composed, Te docs not seem to be hair, but a 
feniously brittle imitation that has the sppear- 


ance of a vegetable fibre 


Gatch hold oF it, and lry 
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it leaves the skin by the handful 
The stations thus far had boon deserted. 
however, to discover any 

visitation, Wolves were abund- 


small stakes set up 
camp, seemed to be 
fone old soldier hed taken a 


four dead wolves 

ten feet of his trap. - 

‘At noon the next day we res 

here we found a Gore 

‘The Tnvlians had attacked the train avd driven 

‘off a number of the mules, One soldier had 
‘shot thromgh the neck 


a station 


ieagedl i 
His wounds were Hot considered seri- 
Dut the doetor says that he will have a bald 


net Tamblyn 
coach to proceed wit 
‘One of our party retrmed with tho Colonel 
the body of hie late fiend ALerein 

ee We afterward learned that le 
reached the States in safety afer three difer 


safe for the 
‘a escort of five cavalry 


cent fights which, with his Bale 
Tard sifl, he took no mean part, 

The Monuments” were reached this even- 

‘of more than two 


dred eoldiers. A fortis to bo built, also a 
station. ‘These Monument Rocks re consid 
fered the most remarkable on the plains; at a 
tance it ie dificult to realize that they are 


not the handiwork of man, so perfectly do they 


resenible piles of masonry. 
‘Tho wind that ni 
were blown away, not 
Drought into the corral overturned. ‘The males 
stood with their backs to the Blast, that eaused 
their haie to stand out like far. 
‘The ai is glorious, pure, and 
“Phere is 00. 
iy, as it does not decay but 
Simply dries up. Men of fair edueat 
some property may be found Ariving con: 
They fave Heft te Atha 
physicians as in the last 
Sa fact that wok 
‘heir prosent rob 


ont 
‘We left Monument early oa the morning of 
‘the 25th to continue our journey. An amba- 
1g 8 surgeon and four men, nc 

‘escort of fire ear 
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ur rond lay over a picturesque 
‘Country in lich buffalo and antelope were more 
dan abmndant, ‘The antelope on the distant 
‘dopes reminded one of vast flocks of sheep. 

“Py eleven o'clock the driver pointed out the 
station, 'Phav's Smoky Il Speings—purty 
race, ain't il 
Hmbriiance Jefe us, taking a short cut ‘to the 
ron on the other side of the station, which was 
located for eonvenienco to water at some dis- 
tance from the direct ronte. ‘The eavalrymen 
galloped on to the station, which they reached, 
thie we were some distntce from it 

When within to hundred ynrds of the adobe 
sve jlanced Tack {0 see the country over which 
twe had passed, and discovered, within sixty 
yards of the coach, a band of nearly a hundred 
Inounted Indians, charging directly toward us, 
‘TWe siglhty frightful as it was, seemed grand, 
“Tere they come!” and the ernck of a rifle 


tails distant. 


seat resp to by a yell followed ty the 
agi 

ule alt, 
hey 

fa 


Thin of arrows and the whistle of re- 


tuo frst shot dropped an Ta 
Next pony stopped, trembled, and 
‘The driver erouchedl ns the arrows passed, 
‘and drove hia mules stendily on to- 
van the station, ‘The deadly fire poured from 
‘conch -windows kept a majority of tho In= 
diana behind the coach, Some, however, braver 
than the rest, rushed past on tir ponies, seud= 
ny perfect stream of nxrows into the conch as 
they sped along, We wore by this time in front 
station, ‘Che cavalrymen opened with 
‘revolvers, aud tho Indians changed their 
tacticn from clone fighting ton ciclo, Ono, 
more daring than the rest, was intent on secur- 
ing the scalp of a stock-herder whom he had 

swonnded, He lost his own in s0 doing, 
"The first brasl was over, A dash was made 
fallen brave, but given, 


up as soon aa it was evident that ho hind Jon 
the top of Tadians havo. steango 
ideas with reference to n sealp, ‘The body of a 


nieglected; he enn not enter 
the happy hunting ground with a bare Wea, 
s0 no trouble is taken to bury him, Tho ra" 
Yens and coyotes save the trouble. Pains. 
ten tell you that “coyote will not ent Indian, 
we do not believe, 

‘From the adobe we discovered a sight that 
was not to be Jooked at quietly. ‘The four 


sealped. bravo 


Innles attnelied to the doctor's amlance were 
Flying neross the plains ata dend rua, Sudinns 
cenveloped the ambulance like a swarm of angry 


hornets. ‘The men in the ambulance wore fight- 
ing bravely, but the Indians ontnumbered them 
ten to one.” Te xesene wns to be attempted there 
nas not an instant fo lose. ‘Phe five cavalry- 
nen were sent off at a gallop, Seeing then 


the ambulance jumped out and ran 
towed them, rightly eo 

jjecturing that the Indians wonld secure the am- 
‘alnee before turning to attack them. 

Tt was a plucky thing to do, but the doctor 

That twas thelr only ehaneo, "The 

ight the mules, then tweed t0 look 

for senlps, whieh they supposed wero to be had 

for the taking. ‘The doctor and his men were 

tgving them lively fight ywhen we came up. 

The value of a wellsighted and balanced rile 

With evory erack a pony’ 

This fire was 

dently unendurable, and the cirelo quickly 
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inereasedt in diameter, when, with the resewed 
nen mounted behind, we slowly moved toward 
the station, before reachiug which two more 
Aushos wero repnlsed 
“Tho strain on the noevons system of tho res 
‘evil men must ave eon intense. As we 
Feached the station eno of them broke dovn 
‘coinplotely wnt sobbed Tike a child, ‘The doe 
tor nats one of the gumnest of tthe men, ARI” 
‘quoth hie, 08 he gazed through the glass at the 
Growil of Ladin’ about the ambulance, “1 put 
the contorits of tho tartar emetic can into the 
Howe hetore T Heft the ambulance, and if that 
doox not disorder thelr stomachs I won't say 
thing--T wish that it hud been strychnine 
‘A redskin had mounted each of the mules, 
inl as many Indians as the vehicle would con- 
tain had foented themselves in the ambulance 
for aide, ‘The cover had been torn off, ns 
probally impested their view. Becoming tired 
Of this they detached the mules, unloaded the 
fmbulance, and drew it (0 a point whieh aiford 
td us the bese view of thelr performances; when, 
sreatly to the indignation of the doctor, they 
frowned their disrespect for iim and his ear 
rage by setting Bre to what he declared co bo 
the best ambulance on the plains 
“the Indians now engaged in a success 
ice about the burning ambulance, dusing the 
(ce of which a survey was made of our 


sluwation, 
"The station had been furnished with a garri- 


ton of ten soliiers. Five of these, with the 
Dest arms and most of the anmonition, bad 
started early in the morning on a bulfalo hunt. 
We had altogether twenty-one men, armed 
with eoven rifles and thirteen revolvers. For 
Four of the rifles and five of the revolvers we 
Thad an abundance of ammunition, which i as 
hot possible to use in the other aris, for which 
there was Dut a eeant supply. ‘The adobe was 
well loented for defense, and ‘surrounded by a 
well-eonstructed rifle-pit.. To attack the In- 
‘ians wes not prudent, although all were ansx- 


fons to do so, We could count 
bout ws one hundred and five, many more be- 
ing visible on the b 
‘A new style of fi 
by the Indians. ‘The blui? in which the adobe 
was Toeated wan covered IN dry. grass 
es before we wero 


blanket and started out t0 
the fir, which was nearly subdued, when a 
fividon attack was made by the Indians on all 
For n few moments it was a doubtfal 
mn back 
‘Several of our men 
‘wounds, none of them, 
severe, fo boat all needed attontion. 
If poisoned errovs had been wsed our loss would 
have been serious. 

The arrows used were about three feet in 
Iongth, and supplied with an iron head. (ro 
inches long. Poisoned arrows ara made very 
ifferently from the arro 

fat and 
angry by being poked with 
of leer liver is held toward him 
ik. Into this he strikes hi 


The 


fangs 


Tiver is then withdrawn, and a piece of dog- 
wood mbor hes Jong, enretully sharp- 
ened, 0 the ‘nade by the 


ion, which, dh 
poison, which, woald otherwise decompose. 
This piece of dog-wood is used as the head of 
the afrow, To be wounded with such an ar- 
row is almost certain death. 2 

"he buffalo, or hunting arrow, is madé di 
ferently fromthe war arrow. ‘The notch 
‘which the string of the bow fits is ent diffe 
fenily, and the head of the arrow is frstened 
‘on much more firmly. ‘Tho Indian desires that 
the head of the war arrow shall detach itself 
from the staff as soon as it enters the body of 
fan enemy. It is not a rare thing to meet on 
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the plains men who have heads of Indian ar- 
rows baried in thee bodies, the wound ha 
heal 

At ni 


jnfall the Indians withdrew. Bue this 
sas not a subject for congratulation, for we ex- 
pected them back during the night: ‘Tho an- 

tion was not erroneous, ‘Three hours of 
Garkness had passed, when a rustling whiz cut 
the air over our heads, ‘The sharp twang of 
the bowestring informed ue diat the Indians 
were very near, Arrows enme in fights, ‘The 
Indians were within close revolver tango; but 
fs ehot from a pistol oF rifle wonld have exposed 
the person firing, at the flash would reveal his 
precise location, So many arrows could not 
bo fired among our small party without inflet- 
ing serious damage. 

“That something, must be dono to drive off 
the Indians was plsin, One of the party 
fold hunter, volunteered to stampede th Tidi- 

nitted to take four re~ 
volvers. the revolvers wonld be 
Tost, which loss would severely eripple the par- 
ty, Sill, it wae the last resort, Divostin 
Himself of garments, with the exception of wie 
der-elothing, he eravled out into the darksioas 
toward the spot from whieh the twang of bow 
+ came the most frequently. In five mh 
inten the repented erack of his revolvers nnd the 
Sells of the Indians told of the success(ul iss 
Of the bokd effort, ‘The bows were stil, nud in 
fanothier monient our Indian fighter returned to 
the adobe to receive the heart-felt thanks of the 
sgarviton 

‘Tho remainder of the night war passed in 
quiets Sleep was impossible, and dayun fonnd 
tthe party on tho alert for another nttuck, ALid= 
Any and dawn are the favorite times of Tndians 
for an attack, It vas wel for us that wo were 
ready ; for the Indians hl eenyeled up as clos 
{yas possible, evidently intending to rush up 
tus if there acemed any chance for euccoss, A 
single rlle-shot seemed to sntiafy them, ns they 
‘rithdvew in haste, with the exception of one. 
Tig tealp locks wero ‘xnved.” 
foward noon # body of mon were seen ap- 


inthe east. If thoy were Indians 
TC white mon, the danger 
might be said to bo over. ‘Tho’ Indians ob- 


served them as quickly as wo, and a band of 
fy started off to reconnoitre. We 
tvaiched the rewile anxiously, riding up toward 
tho new-comers, The Indians wheeled about 
fan returned to ow vieinity. A. moment mora 
fen the whole band vere galloping, off out of 
sight over the bluffs, ‘Chen we knew that th 
Strangers wore white mon, ‘They were a con 
pany of infantry in wagons, who, together with 
{aiall cavalry comand, avere coming to Dury 
tse, "The Monuments Ind Deon attacked the 
Gay previons, nnd a number of stock driven 
om, "Wo afterward learned that a goneral ate 
tack hind been made along the entire Tine of 
tivo hondred and fifty miles. ‘The singe com- 
pany lost eight mes and nearly two bundrod 
Inmles; the Government lost several mon and 
Inundred animals; the Indians coxmiting, the 
outeage being. at the time on the way to Kort 
Zarah to secure the presents stipulated for in 
the late treaty. 

‘We hail come to the discovery that it was 
not To, the poor Indian!” bnt Zo, the poor 
white! Cooper might have Ais Indians; we 
id not eare for thoir company, It is nscless 


twenty o¢ th 
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to make troatios with the Indians, put them 
‘on n “Reservation,” build them comfortable 
Thowses, and endeavor to make thera comfort- 
able, “It is perfectly useless, as they regard 
this as an evidence that the white man is afraid 
‘of them, ‘Thoy are right. Ife most wndou 
fly ig, an yvll suffer loss of property and bod- 
ily injury to nvoid any conflict. 

Tey to be sure, a hard thing to say, but 
there is eafoty in extermination alone, and this 
fan be effected only during the early’ 5 
then the Indians are in their vi 
erase is then too zennty to keep their ponies mp 
for use on the war-jath, At this time the In- 
dian is friendly. Grnss comes again; he 
fooled the white man, and is again on the war 
path, -Ench year more white men lose their 
lives on these plnins than Tudians, ‘The Platte 
ronte is marked ly a ling of graves nearly three 
TMundrod rniles ong. ‘The Arkansas is as tnd, 
‘ind the Smoky is fhst becoming Fined with thy 
raver of n race of hardy pioneers that we 
Ml aor’ to love. 

We let the adobe at Smoky Hill Spring, and 
proceeded with m strong oneort, and camped at 
Hight at Henshave Springs, which we fond de 
sorted, ‘The ollowingeveningwenrrivedat Pond 
Crook, During the day a great 
‘ilages were passed, the Hite 
ing ont n enlute ns we passe 

‘Pond Creck is tho moat pietor 
fon the route, Tho creek comes 
pains near a fine eotton-Wwood grove, 
‘considerable eurrent for five oF six wiles 
rinks into the plains 

“Among the braneles of tho cotton-wood trees 


nro swing the remains of Indian enensed in a distance, 
party im post adie 


Daskot-work of twigs, An en 


Lock for a Lock 


COTTER PN 


* Some door locks of the type shown have 
ho positive system for being locked in shut 
position, Provide one by placing the slide 

Elosed position and drilling a tiny hole in the 
exposed portion. Insert a small cotter pin in 
the hole to prevent the slide from moving 


here purposing to start for Ko 
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ser' The soil ean not bo cultivated wnles iti located 

to be sev {0 water with whieh to inigate it 

1 of water. Pond Creek the stage Hino hid not 

cession urbe, and wo traveled unintorrupte 
ently ly to Donser, which place we reached! om the 

20 of December 
across the pal 
the baso of the Rocky Moun 


ce is though 


PLASTIC BOTTLE BIRD HOUSE 
Remove the label from an empty plastic 
beach bottle and —about halfway 1 
tsveen top and bottom—trace around a 
S0-cent piece to mark out a bird door. 
Punch along the line with an iee pick or 
other sharp object, and push out the circle 
of plastic. A hole this size will accommo- 
date wrens, nuthatches, and chickadees 
Tun a bolt through an empty spool, and 
fasten it to the bottle just below the door 
(You can reach through with finger and 
Uhumb and serew on a securing mt.) 
Make a cone roof from a piece of bright 
Tinoleum. Punch two holes in the roof, 
nd tio near the top of the bottle, and 
& piece of wire through them. The 
wire holds the roof to the bottle and pro- 
Vides a loop to slip over a branch—B.S, 
Paradise, Calif 


Rolled Towels Save Space 
‘* Save room in your linen closet by rolling 
towels instead of folding, for firmer packing. 
‘Towels will be rotated in use if you put fresh 
rolls on top and take from the bottom, allow- 
ing the fresher towels to drop down into the 
empty spaces. 
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“BABY PRINTS” IN PLASTER 
ARE LIFETIME KEEPSAKES 


By Ralph T. Moore 
Popular Mechanics November 1955 
IF YOU, like many parents, want to keep last- 
ing mementos of your youngster’s babyhood, 
preserve your baby’s hand and foot prints on 
these unique wall plaques. Common puttylike 
products, such as calking compound, ordinary 
putty or child’s modeling clay, may be used to 
obtain the prints. Most any product that will re- 
tain an impression and also permit plaster of 
paris to set will do the job. 
You will need about 1 Ib, of putty. Roll this 
out on a piece of board or plywood to roughly 
square, The surface of the putty should 
be smooth and flat, Then moisten the baby’s 
hand or foot with water and press it gently but 
firmly into the putty, Don’t rush this part of 
the procedure, but use a slow, steady pressure 
without trying to press too deeply into the putty. 
Remove the hand or foot slowly from the mold 
so the putty does not adhere to the skin. If the 
ulting print is not satisfactory, roll the putty 
jooth and make another impression. 
For the next step, make a square frame from 
four pieces of 44 x’ 1% x 6-in. plywood. Force 
this down over the putty to form a dam 


ground the print. Cut a plece of -mesh 
hardware cloth 5 in. square and twist a loop Of and or foot impression is made in pully which 
thin copper wire into the mesh about 1 in. from her bean rolled smooth on a ploce o iowesd 


one corner, This becomes a sturdy loop with 
which the finished plaque may be hung. 

Next mix plaster of paris with water, stirring 
until smooth, grease the surface of the mold so 
the casting will not stick to it and pour the 
plaster of paris into the mold. Press the hard- 
Ware cloth completely into the plaster with the 
wire loop at the upper corner of the plaque. 
Then smooth out the plaster and allow it to 
set overnight. 

‘After the plaster has set, pull the fra rt 
and remove the casting from the mold. Pe 
it to cure for several days and sand and bevel 
all sharp edges. Seal the plaster with a coat of 
shellac which, when dry, may be followed with 
a colored-enamel or metallic finish. If you like, 
glue felt to the back of the plaque. 


set up around impression and 
poured into mold, above. 
photo below, reinforces plaque 
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The string puppet is muck more 
versatile than the hand puppet. He 
cant walk, dance, leap and perform 
various merry pranks, ‘To these very 
avlvantages he owes his greatest 
charm, We must always bear this in 
mind and make them supple and 


pliable. 
Planning the Marionette 


ke a sketch of the body 
igure. Decide on the hi 
of the marionette; about 
ches is a good height for a beg 
hing. Ag in hand puppets, the he: 
may be a little larger than in hu 
proportion, ‘The b eighte 
inch figure should be three inches 
from chin to the top of the head, 
(Fig, 1) Make a drawing the exact 

Last month I described the process 
uf making a head for the hand puppets 
out of balsa and plastic wood. For 
the marionette the same type of head 
is very effective, and, due to the 
lightness of balsa, the head will not 
be too heavy. The difference between 
ast month's process and the head of 
the mariduette is in the making of 
the neck, It should be from 34” to 1”. 
Shape the neck into a rounded inverted 
cone. (Fig. 2) In the base of this cone 
drill a 14" hole 34” deep. Place a little 
good glue in this hole and fill with 
plastic wood, Allow this to harden 
thoroly and then insert a screw eye 
with the hole facing the front of the 
head. (Fig. 2) 


Making the Body 


Plan a very simple marionette for 


First, n 
the whole 


A Puppe 


342: 


Porutar Hosecrarr Avatt, 1936 


MORRISE WAGNER 


m the “feel” of 


weight is necessar 
the Mesibility of the 
then you'll be 
able to give your own 
ir ity full 
The first figure will be 
madé of cloth stuffed 
with cotton and sand, 
Unbleached muslin 
is inexpensive 
ideal for the body of 
the marionette. St 
the pattern 
in Fig. 3, th 
pattern 
of the 


joints 


re used for at 
head, 
These are impor 
Cut two. pieces 
and sew, leaving the 
center portion, be- 
tween a and b, un- 
sewed. Tur 
tabs, then stuff ti 
Iy with cotton 


ting 


f Show 


Your Home 


THE SURVIVOR VOL. 8 


for 


so that the upper and lower parts of 
the torso are firm. Stretch from a 
aand b to b, as shown in 


turn, sew from a to b, then stuff 
firmly with sand rather than cotton 
This will give the arms adequate 
weight for ease in mat ion. Sew 
at ends, leaving tabs at either end, 
as shown in diagram. The hand is 
made in the same manner as those 
for the hand puppets, using the wire 
frame and then modeling with plastic 
wood. While the plastic wood is still 


making the wire fram 
, at the base of the hai 


soft, punch a hole thru the thumbs 
(Fig. 6). There is no need for a 
wrist on the marionette’s hand. In 
, make a Toop 
|. This will be 
used to attach the hand to the lower 
arm. Gather the tabs at the base of 
the lower arm. Paint the hands, and 
when dry sew the ring at the base of 
the hand securely to the tab, Sew so 
that the hand hangs with the palms 
facing the back of the arm. The arms 
are now ready to be attached to the 
tabs at the shoulders. Gather the tabs 
together at the top of the arm and be 
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Fig. 5. Construction of Hand. 


certain that the arms hang close to 
the body and the thumbs are on the 
inside, 


At Fig. 7 is a pattern for the legs. 
Sew, stuff and gather tabs at base 
and top. For extra weight, whieh will 


he needed for proper manipulation, 
fill the legs, also, with sand instead 
of cotton. The fect may be carved 
from wood or modeled with plast 
wood (Fig. 8). Insert a screw eye 
at top, Sew a serew eye securely to 
the base of the leg. Be sure that the 
feet rest firmly on the floor and that 
the joint at the ankle is flexible. Now 
sew the legs to the tabs at the hips. 
Sew so that the legs hang toward the 
center and the ankles almost touch. 
Next, sew the head to the tab at the 
neck. ‘The marionette is ready to dress 
and string. 

‘As we have done previously, for the 
sake of illustration, we shall make a 
clown, This figure will be very useful 
and is excellent as a first one. He will 
do tricks and act as Master of Cere- 
monies. 

A clown is ustally dressed in white 
Use a soft material such as. sateen 
Fig. 9 gives a pattern for the costs 
consisting of coat and trousers 
pointed hat. Use cardboard to stiffen 
the hat. Make pom-poms of red wool 
and sew them as shown in Fig, 10. 


Stringing and Controls 

The next job is to string the figure 
so he may go into action. Strings are 
attached to the most important parts 
of the figure: at the knees, the hands, 
the back at the shoulder blades, and 
either side of the head at the back 
of the ears, 

Use a thin fishing line for strings. 
This is strong and knots less readily 
than ordinary string. Before you put 
the costume on the marionette, sew 
three-foot lengths of the fishing Tine 
to the knees and in the center of the 
back, just in the middle of the top 


part of the torso, Now th 
thru thie costume and sew the costur 
Put a ruff around ¢ 
neck of the figure. Next thread three- 
foot length of line thru the holes in 
the thumbs; tie securely. Before 
fastening the strings to the head, we 
slwuld make the “control.” This is the 
term used for the contrivance which 
really controls the movements of the 
imarionettes. It is made of wood in 
tivo parts, The first part, in the shape 
of a eross, controls back, head and 
rine; the second is a cross bar which 
controls the legs (Fig. 11). Now drill 
small hole just above each ear, fill 
‘sith plastic wood, insert small screw 
cyes and attach two-foot string: to 
them, Make saw cuis in the controls 
as shown in Fig. 11. Place the leg 
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control on the peg by means of a hole 
drilled in the center. Be sure it fits 
the peg loosely so that it may be re- 
moved easily. 

Hold the controls in a horizontal 
position and attach head strings to 
points “a”, Insert string in saw slits, 
Knot end and wind. several. times 
around the control. Be sure that the 
head is straight, Now lower the puppet 
tuntil the feet just touch the floor— 
not actually rest thereon. Now at- 
tach the other cords, as shown in the 
diagram, Be sure the back and head 
strings are taut. Let the arms hang 
limply at the sides of the figure. Ad- 
just the leg strings so that the legs 
ve perfectly straight when the cross 
har is attached to its peg. Now that 
the puppet is strung, there only re~ 
rains one last touch, Fasten a leather 
to the main control at points 
Your hand can slip in this and 


A+ HEAD STRINGS 
B= HANO STRINGS 
C* BACK STRING 


D* LEG STRINGS FIG.I1 


to work the 
ded to man= 
Jonette is 


your fingers are free 
string and are not ni 
ipulate the control. ‘The me 


now complete. 


Operating the Marionette 

‘The first, and perhaps the hardest, 
thing to learn in working the mario- 
nette is the simple art of standing 
erect. Learn the “feel” of the mario- 
nette when it is standing with feet flat 
on the ground and the knees perfectly 
straight. Beware of the sagging 
marionette, 

‘The marionette is now ready to 
take his first step. Slip the left hand 
in the leather thong of the main con- 
trol and hold it horizontally. Now with 
the right hand remove the foot con- 
trol from its peg. 

If possible, hold the first rehearsal 
before a mirror. Then you may glance 
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over and see just how the marionette 
responds to the movements of the 
controls. Walking requires the move- 
ment of both controls. Tilt the front 
piece first up and then down, and with 
the other hand move the main control 
forward, turning it from side to side 
Practice these two movements tintil 
the marionette walks easily and you 
are no longer conscious of the éon- 
trols in your hands, 

If you are practicing béfore a mir- 
ror, don’t allow yourself to get into 


3426 


the habit of looking continually into 
it. Watch the figure as it walks on 
the floor. If you tip the main control 
forward, the figure will bend its head. 
If you tilt the controls from side to 
side while in this position, the 
ette will shake its head. To make 
it bow, tilt the main control forward 
so that the figure is practically hang- 
the back string. The 
it down, 
and do 
> and more. Let 
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each movement be clear and rather 
exaggerated. 

If you feel that the puppet needs 
more weight at the hands or feet, 
fasten shot or a small lead weight at 
the wrists or on the soles of the feet. 

‘One thing more, when you put 
the marionette away, tie a piece of 
cord around all the strings, and, after 
replacing the foot control to its peg, 
hang the contro! on a hook. 


Homemade liverwurst spread and crisp 
salty crackers make a delicious appetizer 


‘You may be surprised to learn how easy 
is to make your own homemade liver- 
aust spread. You start by cooking pork 
shoulder and pork or baby beef liver; then 


Make your own 
sence 1967 Coverwurst 


ocroner 1967 
grind the meats together, add ses 
and chill at least a day to ble 
If you want, you can keep the spread 
the refrigerator fof several weeks. We 
packed ours in attractive %4-pint crocks 
for serving and storing. Add your own 
labels to give 
HOMEMADE LIVERWURST SPREAD 
In a S-quart pan place 1% pounds of 
boned pork shoulder (with some fat). Add 
8 cups water, 1 teaspoon salt, % teaspoon 
pepper, 1 teaspoon monosodium gluta- 
mate, I bay leaf, 1 whole clove of gar 
1 medium-sized onion, quartered, 6 stems 
parsley, 2 stalks celery, and % cup dry 
ine (optional). Bring to boiling, 
2 i 


jender. Remove meat; cool; cover and 
well. Save 1 cup strained rot 
Place 1 pound pork liver or baby beef 
liver in a 2-quart pan. Add 2 cups water 
(enough to cover), % teaspoon pepper, I 
teaspoon salt, 1 whole small elove of gar- 
Tie, and 4 cup dry white wine. Bring to a 
boil, cover, and simmer 25 minutes, or 
i tender. Remove liver and cool; cover 
and chill well. Diseard the broth. 

Cat chilled meats into strips to fit food 
chopper. Using a fine blade, grind meat 
strips together; grind in 1 small onion. 
Heat the reserved 1 cup broth and meas- 
ture out % cup; to it add 4% teaspoon 
‘each salt. and pepper, 1% teaspoons cach 
onion powder and seasoned salt. Blend 
seasoned broth and % cup soft butter 
to meat; mix thoroughly. Add % to 
4% cup remaining broth to make a smooth 
paste. Taste; add salt, if needed. Cover 
and chill, Makes 4 cups. 
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Decorative Feudal Castle for Your pe Pool 


a) gry 


torcamonst 


thr 
} nia oF 
ene 
i; 


TURRET 


WIRE MESH 
PLASTER 


Resting in the center of your 
fish pool, this model gives a 
ic impression of the old 


(3) 
ie 


pen Anes irrets of wire mesh cov: 
aoa r fred with plaster. Electric 
4° PIPE Wghting nd can be 

installed as indicated, if desired 


RoRUL ae Mechanics June 1938 


“conoutr 


Here’s a simple toy that will give the ar 


children a lot of fun. When the acrobat is orn 
knocked over, it appears to be falling to | Bene 
the floor, But just at the crucial moment, 


with Yow 


it hooks onto the next bar and swi 
e. A slotted back rest keeps the 
bat in position for the next act. ‘The figure 
is cut out of eigar-box wood with the arm 
and the right leg in one piece. The left 
Jeg is cut separately and swings on a pivot 
to give movement, A couple of pencil 
lines will establish identity of the arms 
and both sides, 


Diluting Showcard Colors 


‘The trick in using showcard color is cor- 
rect dilution. For a really good job on 
large surfaces apply a second coat after 
the first has dried thoroughly. Beginners 
usually fail to allow for the fact that the 
color dries out quite a bit lighter. Fre- 

Guently a drop of glycerin will improve re me et et fi ad Sees 
the color work. safely in a realistic manner bs 
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Castings TURN UP A NEW CRAFT 


By R. I, Jenkins 


Ane 


adventure in a fascinating 
ing. scrap. aluminum for tall 


HE WIDESPREAD use of alumi 

num alloys in the manufacture of 

automobile parts has opened an op: 
portunity of interest to the home crafts 
man, ‘The metal is cheap and casily ob 
tained. It is a metal which can be melted 
readily with ordinary gas heat. In 
molten state it can be cast easily into 
shapes which can be turned on a wood 
lathe without difficulty, Ash trays, cake 
plates, candlesticks, bon bon dishes, pan- 
cake griddles, lamp bases and cooking 
utensils can’ be made from  te-cast 
aluminum. 

Most of the equipment needed is 
home-made and the rest of it can be 
purchased at small cost. A gas furnace 
is made from a ten-gallon can lined 
with fire clay and pieces of brick. ® 
Bunsen burner is bought through the 
advice of the local gas company. A 
No. 7 of 8 graphite crucible must be 
acquired. Casting sand can be purchased 
for a small sum at any foundry, or could 
be dug from the sandy, sedimentazy over- 
flow along a river. Items which can be 
made include a bin for holding the 
sand, flasks for casting, sprue and riser 
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craft challenges the workshop owner who it 
belurning inch handsome objects at fruit plates, candlesticks 


pins, rammer and other small equip- 
ment HI flasks will not need the 
cope partitioned but the larger ones will. 
‘A wood lathe, because it affords the nec- 
essary flexibility in the use of the tools, 
is requited for the turning of the cast 
metal. ‘The tuening tools can be made 
from worn out files, Glasses should be 
worn to protect the eyes against chips. 

The first step in construction of the 
furnace is to cut a hole 2° in diameter 


ing 1 learn the process of reas 
: popren 


in the side of a ten gallon can, ‘The bot- 
tom of the hole should be about 2” above 
the bottom of the can. ‘This is the open- 
ing through which the Bunsen burnec 
passes. As shown in Fig. 1 the can is 
lined with fire brick, cemented together 
with fire clay. It will be necessary to 
break the fire bricks into halves to fit 
them into the bottom. When the bottom 
hhas been lined with the bricks, the seams 
ae filled with fire clay. ‘The inside wall 
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of the can is covered in the same man- 
ner with the bricks, and all spaces are 
filled with fice clay. ‘The furnace should 
he allowed to stand until the fire clay 
has been given time to dry. If heat is 
applied while the clay is still wet or 
‘damp, it will shrink and fall out of the 
joints, ‘The first firing will probably 
require more heat than later firings. 
Bricks should be laid over the top to 
keep heat in the furnace when metal 


is being melted, Futthetmore furnace 
should be set up on fire brick to prevent 
any of the bench top from scorching or 
burning from the heat that may be 
transmitted through the lining. Fig. 1 
also shows a crucible which is to set ia 
side the fire brick lining and contain 
aluminum patts that are to be melted. A 
heavy type of Bunsen burner completes 
the furnace. 


THE FLASK HOLDS SAND 


‘The flask for holding casting sand 
consists of two frames made of #” stock. 
Fach of these frames, for the work 
shown and described in this article, 
need be no longer than 14" square and 
4” deep. ‘The frames should be built 
and assembled in such a manner as to 
ake them solid, Butt joints glued and 
fastened with 2” No. 9 flat head screws 
should be sufficient. Some provisions 
must be made to hold the sand in the 
cope; that is, to prevent it from falling 
out when it is being handled, ‘This may 


be accomplished in one of two ways, 
depending on the size of the flask. On 
the larger one, the cope may be parti- 
tioned as show ig. 2, but on the 
smaller one, grooves cut on the inside 
face as shown in Fig. 3, will answer the 
same purpose. The cleats are nothing 
more than strips of wood, two of which 
are fastened to the ends of the drag 
with a 14" space between them, while 
the dito 

ig. 6 shows the mold left by wooden 7 


paticrn of dsb sand. tn Pig 7 
fesk’ts assembled for casting’ 


her one is faste Cope in 
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order that the cope can be removed and 
replaced on the drag while the process 
of making the mold is carried on. ‘These 
cleats eliminate danger of spoiling the 
MERC oe ace 
the two sections. 

There are several other necessary 
items which may be considered as patt 
of the flask equipment. Two molding 
boards are required as well as sprue pins 
and a ram, ‘The molding boards are 
nothing more than flat surfaces larger 
than the flask. ‘They need not be any 
more than 2" longer and wider than the 
outside dimensions of the flask. ‘Two 
pieces of 4” plywood braced with sev- 
eral battens on‘one side will answer the 
purpose. The cammer is made of hard- 
wood turned and shaped as shown in 

ig. 4. The sprue pins are made of any 
piece of stock. ‘These pins are for the 
purpose of forming a hole through the 
sand in the cope leading down to the 
gate. When metal is poured through 
these holes it travels through the gate 
and into the mold. 
WOOD PATTERNS COME NEXT 

A one-piece ash tray pattern is the 
simplest object shown in the main pho 
tograph and is therefore the best on 
which to start the work as it casts easily 
to turn, ‘The sketch, 


igs, and 9 show how the 
Molten metal’ to the. mold. 
Waste bictd fe removed 
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PATTERN FOR FRUIT OSH 
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10, shows a cross section of the 
tray pattern, ‘This same pattern in largee 
size serves for the fruit dish. It is made 
Of pattern pine which is a soft, straight 
grained white pine, The diameter of 
the stock as well as its thickness will de- 
pend on the size of the dish or tray that 
is to be made. ‘The sketch shows the 
thickness of the wood pattern after it 
has been turned on the Inthe, It should 
be noted that none of the vertical sides 
of the pattern is at right angles to the 
parting line, ‘These sides should be 
tapered a little as shown, In_pattern- 
making this slant is known as deaft and 
must be on every pattern in order that 
it may be removed from the sand with: 
out breaking the mold. ‘The pattern 
should be finished smooth with sand- 
paper and coated with shellac, Allow: 
ance for shrinkage is unnecessary be: 
cause the exact size of projects of this 
kind is not important. 

Candlesticks ate cast from patterns 
having two parts with cores for the 
top and base. Two pieces of stock 
14" x 3” x 11" will be required for the 
pattern, As this is a split pattern—that 
is, one in which half o! the cope 
and the other in the drag—the two 
pieces must be held together with dow 
els. Two short lengths of 3” dowel are 
sufficient, The holes for the dowels are 
bored in each half of the pattern but the 
dowels are glued into the cope half only. 
Rough stock 11” leng is used to make 
finished pattern 9” long, including the 
two projections called core prints. This 
difference of 2” is to allow 1° at each 


end to fasten the stock together 
it is being turned in the lathe, The 
method of fastening the stock together 
is optional. A little glue spread on the 
inside faces over the extra 1” areas is 
‘one method. Another way is to drive 
a couple of corrugated fasteners into 
each end. 

‘The pattern is turned to the general 
contour of the desired shape of the 
finished candlestick without regard for 
the small shoulders, coves or beads that 
will be required on the finished project. 
If it is kept in mind that all which is 
desired is a mass of metal from wi 
the candlestick will later be turned, the 
work of making the pattern, mold and 
casting will be greatly simplified. The 


core prints left at the ends of the pat- 
tern should be about 1” long, their 
diameter more or less optional. Once 


The rnit plate i, made_in 

two tiles pedestal and 

ih ae ret wotce “the 

dovetedsplirpetere for ped. 

Sind eithphester” of Barts 

SoH sates and rood. patie 
jon di 


Se 


AiGwire cone Boxe/ Peasten 


Fig. 


the purpose of the cores has been under- 
stood, their size can be determined for 
any item, ‘The purpose of the core print 
is to leave a recess in the sand mold to 
take the core. The reason for the core 
in the base is to conserve metal, while 
the core at the small end is to leave a 
recess in the casting to take the candle, 
Alter the pattern has been made, it may 
be taken apart and the core Iaid out on 
one-half of the pattern as shown in 
Fig. 13. The purpose of this layout is 
to arrive at a definite size and shape 
from which the core box or core pattern 
may be made, 

‘The cores are made from plain oF 
beach sand mixed with watery syrup oF 
Tinseed oil and baked hard in an ordi- 
But first it is essential to 
make a core box in which the sand core 


can be molded to shape. Core boxes 
The group at left co 
cernt the “candlestick. 
Core boxes, cores anda 
Split pattern ‘are’ shown 


nary oven. 
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such as shown in Fig. 12 can be turned 
from wood, sanded and shellacked; or 
they may be made quite simply with 
plaster of Paris cast around a wooden 
core pattern, If the core box is made of 
‘wood, & core pattern of wood is not 
required, but if the core box is to be 
made of plaster of Paris, then a core 
pattern such as was laid out on half 
of the candlestick pattern will have to 
be turned. Figs. 14 and 15 show the 
core boxes made of plaster of Paris fron 
a core pattern, 

‘The fruit plate pattern is a combina. 
tion of both types of pattern work; that 
is, the single piece and the split pattern 
The pedestal, Fig. 11, of the fruit dish 
has a core print on the lower end only 
‘The projection on the upper end fits 
the pedestal to the dish, 


MAKING THI MOLD 


After completing construction of the 
necessary equipment, the work of make 
the mold may now be undertaken. 
‘The green sand from which the mold is 
made in the flask should he dampened. 
Care should be taken not to have the 
sand wet asa mold made of sand too 
damp will generate enough steam when 
the molten metal is poured in it to 
tblow"* the mold apart. As the dish of 
the fruit plate is a single piece pattern, 
the making of the mold for this part is 
the simplest and should be done first. 
‘The molding board should be placed on 
the bench with the pattern centered up- 
side down; that is, the parting line of 
the pattern should be on the boacd. ‘The 
drag, which is the lower half of the flask, 
is inverted and placed on the molding 
hoard to surround the pattera, A hand 
ful of green sand is worked between the 
hands to loosen all fumps before it is 
spread over the pattern inside the flask, 
Additional sand is sprinkled evenly over 
the surface of the molding board and 
tamped down with the rammer to pack 


aes 
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A tray is chucked in lathe at 
left,” Od filer mabe 8. set 
of inning tools, below. Vig. 
19 Thows 4 candlestich 
turned from east aluminum 


it around the mold and the flask. 

When the drag has been filled and 
the sand leveled off flush with the edge 
of the drag, the second molding board 
is placed on the drag and the entice unit 
is inverted, Both molding boards should 
be held securely to the drag while the 
unit is being turned over. The molding 
board which is on top may be removed 
when the drag is in its proper position. 
The cope is now put in place over the 
drag. A thin layer of parting sand (0t- 
dinary dey sand) should be dusted over 
the sand in the deag before green sand 
is added to the cope. ‘The sprue pins 
should be held in the cope at a point 
about 1” from the edge of the pattern 
with the small end resting on the sind 
in the drag. Some green sand should be 
placed around the bottom of the sprue 
pins to hold them in place while the 
sand is placed and tamped in the cope, 

After the cope has been filled, the 
sprue pins are drawn out of the sand 
(0 leave holes through the cope. The 
cope is lifted free of the drag to expose 
the pattern in the drag. Marks will be 
left on the sand in the drag by the ends 
of the sprue pins. Small channels, ot 
gates, are cut in the sand to reach from 
the mark left by the sprue pins to the 
patterns, These gates allow the metal 
to flow into the mold, All loose sand 
should be blown away from the drag and 
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the pattern may be removed with the 
aid of a sharp ice pick. ‘The poiat 
should be driven into the pattern at an 
angle so the pattern can be lifted free 
of the drag. The cope is replaced and 
the flask is ready to take the metal 
Fig. 5 shows a ceoss scction of the flask 
with the patteen, sprue pin holes and 
ates in their respective positions. 

The making of the mold for a split, 
or two-part, pattern is accomplished in 
very much the same manner. ‘The pat- 
tem has two parts, the cope and drag. 
‘The cope half of the pattern is the one 
in which the dowel pins have been 
glued, ‘The pattern is split and the drag 
half is placed on the molding board 
with the flat surface down, The sand is 
spread and tamped as described for the 
making of the mold for the fruit dish, 
‘Alter the drag has been turned right- 
side up, the second or cope half of the 
pattecn is placed on the first or drag 
hhalf which is still in the sand, ‘The cope 
of the flask is placed in position and 
then filled with sand, with sprue pins 
inserted as before, ‘The gates are cut 
after the cope has been removed. ‘The 
patterns ace taken out of the sand and 
the cores carefully inserted in the core 
prints 


CORE BOX AND CORE, 

The purpose of a core in foundry 
work is to leave a recess ot hole in a 
casting, ‘The core which is used in a 
mold is made of sand which has been 
‘mixed with syrup and baked in an oven. 
‘the sycup acts as a binder and the bak. 
ing dries the oil rapidly and produces 
4 mass of sand that is extremely solid 
and firm, A core properly made will 
withstand almost any amount of abuse. 
‘As mentioned before, there are two 
methods of making the core box in 
which the core is made, In any case, it 
should be kept in mind that the core 
should have an outside diameter equiva- 
lent to the core print which is on the 
wooden pattern. If the end of the 
core which sets into the core print in 
the sand mold is not of the same size, 
the core will either fall out of place oF 
it will break the mold. When the core 
box has been made, the sand mixed with 
the linseed oil is tamped into the core 
box. It is then removed by inverting 
the core box and tapping it lightly uatil 
the core drops out of the box. The core 
box must be close to the bench as the 
core at this time is very fragile. After 
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the core has been removed from the 
core box, it is baked. 

‘The furnace is started up with the 
crucible inside. Enough time must be 
allowed for the crucible to become 
heated. When the crucible is ready to 
take the metal it will show a glowing 
heat. The aluminum is cut up into small 
pieces and dropped in the crucible. It 
is unwise to put ia too much scrap 
metal at one time, and no more metal 
should be added ‘until the first batch 
hhas been melted. If large pieces of metal 
‘or a great amount is put in at one time, 
it will take a considerable length of 
time to melt. ‘The metal should be 
heated to a point where it will flow 
freely but it should not boil. It is of 
the utmost importance that a graphite 
of clay crucible be used as these mate- 
rials will hold the heat and thereby 
keep the metal molten while it is 
taken from the furnace and poured into 
the mold. It is needless to say that a 
pair of tongs is required to handle the 
crucible, Be sure that enough metal has 
been melted to complete the casting as 
it is impossible to pour more metal into 
the mold once the metal previously cast 
has set. If sulficient metal has not been 
prepared, and this is discovered after 
some of it has been poured, the mold 
will have to be broken apart and a 
‘new one made. 

‘Alter the metal which has been cast 
has had time to cool, the mold is 
broken apart and the casting is removed. 
‘One of the photographs shows the cast- 
ing of the dish with the metal from 
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ERE'S a practical idea for the 
construction of a knife steel that 
will be of service in the kitchen as 
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the gates and sprue holes still attached. 
‘This excess metal is removed with a 
hhack saw. 

‘The dish and fruit plate castings are 
tured in the lathe while being held in 
the headstock by a wood chuck. Mod- 
erate speeds are advisable, Fig. 17 
shows one of these chucks made to 
take the dish. ‘The bottom of the fruit 
plate is turned first as shown in Fig. 18. 
‘The plate is then removed and re- 
chucked so that it can be held in place 
by the foot of the tray. 

‘The candlesticks can be held in place 
by plugs of wood fitted to the cored 
parts of the casting. Fig. 19. The sput 
center is attached to the Jarger block 
fof the base. If the work slips by this 
method, a chuck can be made on the 
faceplate and the base centered in it, 

‘The lathe is ran at a moderate speed 
for all metal-turning work. ‘The tools 
are made of old files, shaped very much 
the same as woodworking tools with the 
only exception of top rake. Figs. 20 
and 21 show the shape of these tools. 
Most classes of work can be smoothed 
ith fine emery cloth and polished with 
jeweler’s rouge on the lathe. 

‘The base of the fruit plate is fastened 
to the pedestal by the shrinking. process, 
‘Tucn the recess slightly smaller than the 
end of the pedestal to be fitted. Heat 
the base evenly but hot, and while in 
this state insert the pedestal in the ex: 
panded recess. Fig. 23. If desired, 
when the polishing is complete, the sur- 
faces can be decorated with a ball-peen 
hammer. 
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well as the shop of the home erafts-! 
man. All that is needed is a piece of 
dowel about 12” tong and 4” in 
diameter, a sheet of fine emery cloth 
and some glue. 

‘The surface of the dowel that is 
to be covered with the emery cloth 
is covered with glue. The emory 
cloth is then securely wrapped around 
the dowel leaving approximately 1/” 
fon one end as a means of attaching a 
handle. Lathe turn, or whittle by 
hand, a wooden handle and bore a 
hole to receive the dowel. 

A small hole can be drilled in the 
handle and a string inserted so that 
the stecl can be hung ina convenient 
place. As the emery cloth becomes 
worn, it can be unwrapped and re- 
placed—A. C. Mayham. 


‘swimming. holes. will be panic 
icken this summer when it 
greets this paddlehoat. Because of its 
fiat bottom and square ends. it will 
hot capsize easily and it is buoyant 
enough to support as much as four 
hundred pounds without danger 
Complete, it weighs 35 
ber costs slightly less than three 
lars, It is as easy (o build as an 
ordinary box and. the construction 
requires only the sin equipment 
—hammer, saw, plan and bit 
The side planks are made of 34" x 
10" white pine measuring 6-9" Tony 
In order that the hoat may be rowed 
with as little resistance as_ possible 
and so that it may travel in either 
direction, the two ends are equipped 


Es the most frolicsome of old 


we pounds 


with slant boards, Each end of the 
side planks, therefore, must be 
mitered. Reference to the working, 
drawing shows that this miter begins 


5" from the top edge and extends 
5%" from the end, Mark off these 


Bill of Materials 


two points and saw off the comer. 
ow cUL {wo en s of 34” x 5° 
stock, h, and dress 
the hi with a plane. Deck 
measure 6" wide by 

The stant ends are 

made of 34” x 734" stock and they 
should he cut to 3” fength because they 
extend over the side planks, whereas 
deck boards reach 


the ends and the 
between the side 
Ascemble the ends between the side 
planks with tenpenny nails and fol 
low with the deck boards and last 
with the Waterproof 
ghic, or ald be used 
in fastenin 
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This simple play boat for youngsters, 
baile ina fem houre tine, will yield 
Sell semmace'of foie 


¥ x 6' panel is required. Before at- 
taching it to the under edges of the 
side planks be sure to plane the lower 

of the slant ends so that this 

comes flush with the bottor 

of the side planks, Now attach 
the plywood bottom, us glue 
and nails or screws. Fasten two fur 
ing laths lengthwise of the hull on 
the underside of the bottom p 
reinforce this bottom, 

Now turn the boat right side 
and cut three pieces of furring lath 
to fit across the hull inside, on. the 
bottom of the boat, Fasten these 
pieces with nails driven through the 
side planks. ‘Then lay strips of lath, 
in the lower corner of the hoat, from 
front to back, ‘These, strips form a 
reinforcing chine, Turn the boat 
over and drive nails through the bot- 
tom and into the chines as well as 
the crosswise bracing, 

The seat, a piece of 34" x 8" stock, 
is supported by cleats of 1” x 2" x 7” 
stock nailed to the side planks ata 
point 6” off the floor. Oar locks 
should be installed about 15" from the 
of, the seat where two 
ks. 4” x 6°, are nailed to the in= 
the planks so as to. be flush 
with the top. Two holes, bored 3” 
apart with a No, 1 
top of these blocks will 
34" dowels which should be allowed 
to project to form an oar lock, In 
one of the deck hoards hore a hol 
so that a piece of 34" rope tie line 
may: be inserted through the hole and 
knotted. Three coats of oil paint 


complete the paddleboat 
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humiliating spectacle of two civilized nations, 
claiming rank among the nations of the world, 
sitting in solemn conclave to devise a common 
plan that would annihilate a batch of breech- 
Glouted bandits whose whole numbers would. 
nothave madethe hundredth ity’ eitherland, 
and todo this surrendering the highest preroga- 
tive of national sovereignty — the sacredness 
‘of theirsoil — to the soldiexy of theother, Once 
Victorio, a. presumptuous and daring chief of 
Apache land, dared to flaunt the three hawk 
feathers of his lance in the faces of the 
eagles of both the North and South; and all 
conversant with Indian history know how 
that chief met his tragic death, after being 
driven weary, exhausted, and hungry across 
the boundary line into the arms of the Mexi- 
can soldiery, where he and the greater part of 
his band wereswept 
Fram the face of the 
earth, Vietorio dy. 
ing fearlessly atthe 
front as became a 
chief, 
My first visit to 
Apache land wasin 
S71. ‘Then the fa 


me union 
CENTURY MAGAZINE toon van to round 
MAY 1887 Gape St. Lateas of 


Lower California, sail ehrough the gulf until 
mouth of the as etch 
» awhich sallow river oats plied and 
mi passengers forthe few river villages 
nland points where a scanty. popula: 
tion wrested a precarious exister er Fror 
the Colorado River ie 


AMONG ‘THE APACHES, 


MONG the ow great singular as it may seem, know of the aame 
Thon tribes “that and doings of Hemando ‘Cortés, probably 
het vast areas of land through intertrial tradition, an picture him 
find age 40 merous iN jlongste of de Vaea much to the detriment Seat 
Populi tat hey ar inf 10.6 ih ie vt Yuna, distant ninety 
se ine ate aos Bat miles { believe, by the wall ‘Three Tong days 
es real nN Re tre were steaming up the swif shallow, and 
ote al a tortuous river, aid when we did finally seach 
eearccneal urna we found that ovr courier alt 
Belden Bilal habas yomg Yuma Apache had lipped acros the 
sie i'n eer tn. Mecen hey pnd net CH Dew OTE erent an Hou. yhale. disance, 
which acknowledge 0 resulting bo Teeny uuroegh the DS ee cacti 
cominon chief or chit nod have bat Hit: heart offthetreoutry, paying fet attention to Mragt to, them, win tesctane: See 
sympathy in common, even warring against them than to the barren lands which itdivided, 29 4 homeopathic breech-clout, these sinewy 
‘One aniotherunder the stimulusof bribes.— the and which foruntold ages had been their home. eer hounds of the desert, with fists clinched 
Ee a rinee Se Rae Ge aero ices a ae ee ee ee 
thy them with their common enemy, the white «Gadsden Purchase" do more than throw the cross thu!) Dress ite me i 
‘men, against any of their brothers in blood. repsederance of the S266 Will Koep up as dog to that which 
“The word pace, converted. back into its vices ere upon: Gut poe ou foe ste Gol ee OO Show 
‘own language, signifies people, and is synony shoulders. Lee ogee io Nh fe 
mous with many tribal natnes among savage Thediplomatic Apa ever far it may be: away,—and this too across 
nations,—as Lacoth or Dakotok with the ches were keen enough Valleys carpeted with cactus, and hills and 
Sigua, and rn with the Eskimo. to se the new iountans Beet with nt footings. Some of 
“The lirst conequest of the Apachesby eiviliza- tional relations, espe- theitrunning feats of endurance are marvelous 
tion, imperfeet as the conjuest was, came from. cially as it bore upon e,andare oftentimes made na withering. 
the inroads of the Spaniards who had overrun them asa people whose that makes life in the open field burden- 
old Mexico. It was n .ceful con- relianceforsubsistence, Some almost beyond bearing to the white man. 
“These Yuma Apaches ate the mos westerly 


fqmest than, those old re wont 0 
thake, much of it being, through the mediam ofthe family iving along the Colorado River 
of the Spanish Jesuits, of are small weap upon their success in raids upon in iis lower partin Arizona, while on the upper. 
Sndlsoenrly wasihis conquest the whi ‘ind fom this standpoint partis found the Mojave branch, evo sub-clans 
‘Albaquerque, long considered fe they owillted. io friendship or enmity from almost identical in many characteristics. ‘They 
him priority over St. Augustine. the fst ety. one side of the to the other with an alone of all the great Apache tribe. cremate 
Gfike Nttante. "One Cabega de Vaca appears slacrity that should rank them high among their dead, a cremation 30 effectual that it 
eo hive Deen’ their frst milty conqueror, the diplomates of f@me. On one side hung does not cease with the body, but includes all 
rnd they setn for ‘infin there did high the fair fag of truce, and on the other. the personal effets, 
Sovetiae in eruelty an ¢yranny another Cortés as at halfmast, the black standard of no quar. however raluable, 
ptsart, Nos is the comparison, wholly tert and with such deadly and cruel effect even to their wickc 
Sur own, for itis affirmed that the Apaches, was this alternation made, that we saw the #As (the universal Ari- 
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zona expression for 
their rude houses) 

“These wiekenps (as, 
1 notice the spelling 
inan Arizona journal) 
fare made ofa circular 
row flonglithebrish, 
bent down toward the 
centerandinterwoven 
intoaroughsemi-glob- 
ilar shape, not” un- 
like the halfofan ex 
shell on its rim. Over 
this is thrown other brush andl a Tight sprink- 
ling of dite asa protection from the sun's rays, 
When these materials are searce, mucl is used 
ag a substitute, the wealthier class 
times supplied with a piece of canvas. 1 
more permanent abodes are now and then 
made by digging into a steep dirt bank at 
fn expenditure of muscular energy that one 
would hardly think possible among any band 
of Indians showing such squalor and laziness 
in every other department of life. 

he dialectic difference in the Yuma. and 
Mojave Apache pronunciation of their com- 
non angunge sot noieably great ut these 
Again, om the contrary, difer from all the other 
Apache tribes to an extent apparent to per- 
fhe tho make no profession to ingtst 
‘Theirs are the harshest and abound the mo 
in guttural inflections ofall the dialects of this 
desert tribe, some of which are toned down to 
fasoftness quite pleasant to,the ear, although 
these extremes tedily comprehend each other, 

‘Once. the Yuna and Mojave bands held 
high rank as. wartiors among the Apache 
tribe, but their country being easy of access, 
they were the fist to succumb to civ 
and have gone a long way on th 
extinction whic is marked out to those pecul- 
farly tempered savages who can absorb only, 
the vices and bat few of the virtues o such 
contact. 

'o combat their ailments they have only 
the usual superstitions rites of a few igno- 
rant * medicine-men,” and occasionally make 
tse of those heroic and barbarous treatments 
50 common with savages. “One of these [ 
inka e interesting. great Hoe ge 
enough t0 receive the body of the invalid in a 
fecumbent position is dag ip the ground. 
this exeavation a fre 8 maintained until the 
fround is heated to its greatest possible ex 
tent, when the embers and ashes are seraped 
fut.’ Several layers of damp mud are imi 
diately used to plaster the walls of this fiery 
finmace, and the invalid is then placed within 
and covered up with mud, the head alone 
protruding. ‘The escaping steam makes the 
{orture endured by the poor weetch, for the 
thirty-six to forty-eight hours of misery in 
the prison of baked clay, oftentimes insup- 
portible, and but few survive the severe 
brdeal. "A Mojave squaw, with the Amer 
anized name of “Polly.” rallied from this 
terible inquisition, but ie took the kindest 
treatinent for two months under the care of 
a white physician to save her life. 

Neatly all the Apaches are addicted to tat 
tooing, theie faces and wrists being usually 
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aidomel, and, as far a5 1 casually noticed, 
there being nodilference beureen the ren and 
tcomen. Taints and pigments f all charac: 
ten ave eagerly sought for temporary personal 
trmamestation, the Yuias and Sfojares even 
‘iceending tostove polish, boot-blacking, and 
ind, Undoubtedly the latter, in some of ts 
“pplications, serves = 
than mere omainen 
Soft clay fs matted though the b 
plastered carefully dows upon the skull, until 
[itesembles, when dy, shining bald head 
dr an inverted earthen! bow, This i left on 
for two or three days, unt it bas subserved 
its purposes of deadly destrction, when the 
tanthy Seull-cap fs broken with a stick and the 
trating process continue! nll every particle 
ofdustis thoroughly eradicated, when the hait 
fs washed withthe soft pap of the root ofthe 
Yacea palm, which produces a soapy Tater. 
AMter this the baie fs energetically sed and 
then biped inthe open si wnt drs. From 
allthis muipolation emerges as glossy and 
as sot as ike 

Thus Voces palm is commonly known as 
the Spanish, bayonet and oftenties as the 
soapemeed, the fatter nam 
tleved from this peculiar ase by the Indians 
nd Mexicans. Its one of the most exten- 
ively common plants of Apache Iand and 
Eonttguous countries, and tf well for those 
focalifiesthata commercial use hasbeen fou 
for this abundane weed 


ng fair to givea very 
“Thus the vulgar 


soapeweed 
‘ache’ head may yet improve its interior 
rh the smediatn of the press. 
foris of witchcraft have 
within fairly recent periods been practiced by 
them, especially by the two bands we have 
he Tontos, a clan of central Ati 
ona. Among the Apaches, men are never 
fccused of this crime, but, at extremely long 
anv rare intervals, some Tuckless squav in 
village that has seen more than its share of 
vnisfortune is accused of these calamities as a 
‘rtch. Either man, woman, or child can bear 
tritness against the unfortunate, although the 
highest chiet in the vicinity seems to be the 
proper one to prosecute her. ‘The accusation 
Dee lodged, and, of course,as sich complaints 
always ate, believed without thought or trial, 
the entire village is summoned to the proceed: 
ings, which generally mean an execution. 0 
carrying these on the victim is stripped to her 
wwaist-and then tied up by her thumbs with 
strong. thongs, her toes barely touching the 
ground. Allof their devilish energies are now 
Bent on extorting & confession from the wretch, 
‘Any of those who have had. any misfortune, 
hhowever remote, imaginary, or real, are at per. 
fect liberty to flay the supposed with with 
menquite or willow sirtches until she faints 
from exhaustion, or terror and weakness forces 
2 false confession in the vain hope of obtain 
ing telief from her terrible condition. If she 
wll not thus please them, the shipping iskept 
up unt the excetignes themselves are ex 
usted, when one by one they leave her to 
die, which results unless she be lucky enough 
to liberate herself from the thongs after the 
fast one has departed. Should they wring a 
confession from her, she i beaten to death 


1 predominating 
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with stones and sticks, and all of her property 
buna even to her rade house and ruder 
utensils 

‘On ordinary deaths, these Apaches mourn 
for a few days in wild’ plaintive eries that the 
uninitiated might mistake, at a distance, for 
the cooing of the turlledove. The nearest 
relatives ent off their hair as close as possible, 
and their mourning is kept up until the hair 
grows out. All these latter Tites are denied 
the poor wretch executed for witcheratt, but 
she is stl entitled to 4 burial at the hands of 
her relatives if they make no display to insult 
the superstitious dignity of the tbe 

“There are but few other superstitions that 
have such disasteous results in their applica. 
tions. It would almost seem that they had 
sume superatural dread of water, and this in 
2 country where that fluid is conspicuously 
Scarce. ish never enters into thei diet al 
though they are not hard to procure, and they 
repel them in a way that can only be based on. 
superstition, Canoes are never used, although 

‘occasional raft is made to transport effects 
‘one direction, and, in general, a river is of 
no more use to them than furnishing drinking, 
wvater or establishing a flat valley in which they 
an travel more really on foot or horseback. 
{i this way all traveling is done, and all house 
hold effects are transported either on the backs 
ot horses or of aque the women generally 

Some of the muscular feats of 

Ihe latter, while thus engaged, even rival the 

ndurance and strength ofthe stronger (2) eX, 
Ss shown in their runners. A Yuma squaw 
inas been known to carry over three hundred 
pounds of bulky hay between four and five 
Iniles over a mountain road and without stop- 
Ping on the way. Not much was left to the 

nagination of the story-teller either, a8 the 
hay was weighed on tested scales and the 
rowte pursued was a wellknown measured 
fone. More marvelous cases are heard of oc- 
sionally, but they are not so authentic, 
Birds are also rejected) as food, although 
they are daed in cases of distressing scarcity; 
‘specially the wild turkey, which stands better 

their estimation. Other native articles of 
ict, on which they yet subsist to a certain 
fextent, are baked mezeaf,the bean of the mez~ 
fuite tree, the feuit of the giant cactus, and 
the prickly pear. ‘To furnish them with meat 
they’ find extensive variety in the black and 
white tailed deer, antelope, bear, grouncl-rats, 
rattlesnakes, and rabbits” (hares). Nothing 
Exists to show that the Apaches were ever 

annibals., No part of a slain animal is une 

‘used, even the Smallest bones being broken 
‘oper in order to save the marrow. 

No drink-lovingold topersever enjoyed their 
liquor so. much #8 have the Apaches when- 
ever they could procure it,avice, however, that 
is rapidly subsiding 
ssthe tribes are con- 
centrated atagencies 
tore directly under 
the eyes of watchful 
authonities. Afeecel, 
rade from thatplant 
by. the Mexicans, 
found its way in days 
sgone by, when popa- 
intion was scattering 
and thelaws/ax,into 
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Apache maws with 
every trade and deal: 
ing between the tio races. From corn they 
make a fermented clrink called ziz-ceir, which 
i not as strong as the com-whisky of eiviliza 
tion, but theie peculiar method of drinking it 
Compensates for its lack of strength. For some 
three days before it has reached its highest 
point of fermentation nota single piece of food 
Rswallowed. At the end of that period they all 
themselves to their utmost capacity with the 
lunclariied féz-ei, Although half starved. it 
takes buta few moments to make them feel as 
if they had had a major-general’s rations for 
six months previous, while the most coospic 

tuous effect is to swell their bump of comba 


iveness to an inordinate degree. If a large 
number have indulged in this liquor, serious 
patbreaks and disturbances are almost sure to 
tenste, especially if other bandls of Indians or 
any whites are near enough for them to reach 
belore this temporary, stimulated combative 
reas has worn away, Ln fact after having, when 
sober, leciced to go upon the war-pathy by 


the most important preliminary is the manw: 


fhouure of huge quatties of #=-in. Tes pe 
‘iter compostion, aid the no fem peculiar 
tnanter of taking the liquor, gives it most 
Haatng eet upon the system, and an tnvan 
eit is stomach distenvied wih tf sid to 
Hinve ahead ot him a is to eight day "spree 
Ad luring allthis tne is warlike qualities 

ere is much evidence to show that 
holt quor made from corn fan ancient drink 
with these people, everything that was neces 
{any to manutacture it being fund in thei old 
if and unde ercumeeances that make such 
A ephfecture not untensonable, Even in the 
yee of the ol elit-dwellers of Arizona there 
have Deen found cemented deposits of orn 
Sfexured the grains fll 
from the cob a. mass 
tf inpaipable poser, 
Teaving the co, singe 
Tany enough, a fea a8 
ifit had been gathered 
But the harvest before. 

“Toramble fora mo: 
nent fromthe sins 
ject, in considering the 
‘relent elif dwellets of Apache land,—T was 
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not a little surprised to hear of many cliff 
villages yet unexplored. An idea prevails that 
the clifs and caves of Apache land have been 
neatly all included in the researches of ar- 
chaologists and curiosity hunters, An old 
Apache of San Carlos agency, whose perfect 
‘confidence hid been won by a government 
offical, spoke of many that be knew had 
never heen inspected and that were full of 
relics. He wished to conduct his confidant to 
2 place not far distant. He added that only. 
fa ‘small part of the remains known to the 
‘Apaches had ever been examine: 

‘San Carlos agency, on the river of the same 
ame, is the great central point where the 
Government has gathered from time to time 
the greater portion of almost all the Arizona 
bands of Apaches, who are slowly 

is of peace and will soon b 
‘agricultural population of that 


bands of the Yumas and Mojaves, of the 

Tontos and San Carlos Apaches from the 

‘central districts, and of the Sierra Blanca 

tribe from the north-eastern corner. ‘The 
‘only important Arizona band not direct 

Tepresented are the warlike Chiricahaas, and 

‘on the reservation of which 

except the 

leaders, recently surrendered, who have been 

od to Florida 

Their party civiliz 

life is not uninterest 

especially while the barbaric element yet pre- 

tes. ‘The Government has cultivated 

tial feelings, and at the sai e 

to its own account, by enlisting 


barbaric agency 
‘ofits aspects, 


tective’foree ag 
‘one another, and espe 
ally one te against 
Another. No less than 
three full military 
companies of these 
Scouts were, until re 
cently, distributed 
among the Indians 
Of this great agene 
anid as the white soldiers 
pheed at distant points 
dacies of the rex he 
thereby lifed little nl 
gnty and self government. 
Tn every clister of wichewps, and in fat in 
lmose every family, might be found one of 
these scouts ating in the interest ofthe Gov- 
exament, ig im elect a secret de 
tective ‘ficacious than the de: 
fective While every 
are was taken that the informer should never 
be known. But not long ago Kiat-t-na, the 
head war chief ofthe Chiricahuas,tted of the 
monotonous restraint of the military. gathered 
rent band, stil 
footsore from the war-path. They indulged in 
a preliminary war-dance, and, sending couriers 
to all ikely to join them in an outbreak, im 
patiently awaited results. The chief's flectest 
Courier was a spyy sho gave timely warning 
ofall the concerted movements and inteti 
before an advance was really made. ‘The 
chief's first intelligence ofthe result of his plot 
tras his arrest by the scouts of his own tribe 


at the same 

he oun. 

ndians were 
ideas of s0v 
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and his arraignment before the authorities at 
the agency. 

‘An Indian accused of any crime is tried be- 
fore a jury of Indians, and when Ki-at-ti-na 
hhad gone through all the processes of his tial, 
there hung over his head a three-years’ sen” 
tence in the penitentiary at Alcatraz within the 
Golden Gate, Even death has been meted 
out to offenders by Indian juries, A guard: 
house inclosed less refractory criminals, and 
tlyough one of its windows peered the’ face 
of an Indian sentenced for life 

‘These Indian soldiers,in all that pertained to, 
arms, ammunition, pay, and rations, were on 
exactly the same footings othersoldiers in the 
Service, except that their term of enlistment 
mightbe variable, A calling of themuster-rolls 
sounds like that of Hungarian Hussars or 
Polish Lancers, a deception of the ear that an 
inspection of the written names would not 
confirm, ‘Their savage passion for finery and 
dlisplay eropped to the surface in an inordi 
pate desite for military parade and exhibition, 
even to the extreme of monotonous drill, but 
touch has been denied them in those ‘par 
ticulars, as on their primitive status rests 
touch of thee eae a8 scouts against other 
bands. 

Tioneof thelast and thenone of the most im 
portant and decisive campaigns waged against 
tite most warlike band of the Apaches, the Chi- 
ricahuas of south-eastern Arizona, all of the 
fiiendly Apachescouts were employed and but 
fone company of white troops, and in the con~ 
test which ensued in the broken mountainous 
defies of the Sierra Madre of Mexico none of 
the white troops were used. ‘Their enduranc 
and rapidity of action are superior to that of 
white men, for they Kterally crawl in the grass 
Tike snakes, and creep and dodge through 
the rocks ike squitrels in the branches of trees 
in their densest foliag 

Portraits fsome of their most famous scouts 
aregiven, Nat-tzuck-ei-eh,a Chiricahua squaw, 
was one of the most, important 
against her own tribe in the cam- 
paign into Mexico just alluded to, 

Even before the main command 
hiad started she departed alone and, 
fon foot to determine the wher 

abouts of the hostiles in the fast- 
hhesses of the Sierra Madre mount. 
fins. On this trip she was absent 
for about six weeks, unceasingly 
prosecuting her object. A Chir 

hua, herself, it was evidently her 
intention to gain the Indian camp, 
claitn that she had been captured by 
find escaped from the whites, find 
Sut all that she could, and’ then 
At the first favorable opportunity 
prove traitor to her tribe. Treach: 
ery is a distinguishing feature of 
the American Indian, but it is 
almost ssholly a trait turned to 
Account against the enemies of the 
tribe. Even the lowest Digger In- 
dian has some faint conception of 
honor in his tribal relations in war, 
and among some it compares well 
sith, if not exceeding, that among. 
civilized nations, but the Apache 
seems to have absolutely none. 

The painstaking labor to which 
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they will go to emphasize their 


cul treachery sets almost fend 
ish in the extreme. “Way back in 
the go's an emigrant funy, wind 
ing tis tolltome way through the 
butning desert ofthe (ila valley, 
dn the toad to Califoroia fosnd 
themselves, with an. exhausted 
team, atthe bottom of a steep 
up which they val exsayed to as 
end, A bandof Tontos Apaches, 
tent on some lends foray passing that way, 
fame upon the scene and'at once wilingly 
Seed thee services to carry thei effects to 
Ihe fp tthe. Not ont i hey doth 
ut the empty wagon was spared t9 the ex 
Husted horees and hauled up by hand. ‘This 
fwonderfil act of kindness was terminated by 
the massacre of the owners on the ees ofthe 
ines while all unawares they were reloading 
thele wagon, the only object of thee pretende 
friendship being undoubtedly to secare this 
Condition of apparent safety. visited this 
spot overa deci late, an some four or ve 
whitewashed head-boards encreled by a nent 
fence of native mezquite bros, kindly placed 
there by some frontirsmen, were not only 
monuents to the dead, but fo as foul apiece 
Of treachery as was ever perpetrated by one 
atthe most savage ties. 

It will be seen that Nattzuck-eveh’s nose 
has been somemhat abbreviated, an old mode 
of punishment among them foc the highest 
Srder of arta ineiety that hasbeen topped 
by the authors along wth other exuel pun- 
ishments. Tn vitae and modesty the eattera 
‘Apaches compate favorably with the best of 
Indians, bat unfortunately the samme cannot 
Devan of the western tribes. 

The most important scout in the campaign 
noted above was one T't0e, whose translated 

is aid 10 
at Teast he was 
Known by this It 
ter name amon 
the 


had tong been held 
in distrust by his 
tribe, and he de- 
Serted then in oF 
der to save his ie, 
which, ftom their low muttrings and ball 
conceded threats he believed to be in dan 
fer, Fnowing right well the Indian character, 
ite they waste no time in hearing the arg 
oF the one filly accused. Going to 
the nearest agency, the San Carlos, was 2 
timp. font the ‘iping-pan into the fre 
Ase was inmedistey smpesoned, tied, and 
Sentenced to death, ‘the general revolt of his 
tribe, however, male him tore wsefal to the 
Government asa guide than a8 a corpse, and 
fhe nas spared thelatter alteroative by accept- 
Ing the former, and right well did he do. is 
work, Tt seemed singularly dramatic that tis 
forced outcast of the tbe, compelled to fee 
for hs life toa place where life was not even 
fe, should in 0 short a dine be leading back 
inte theirmountsin stronghold an aemy of his 
With ad kin that stretched thee of their 
swantiors over the pinpacled field. 
While General Crooks was in the Sierra 
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Madre mountains on this campaign after the 
Chiricahuas, many never before imagined sites 


of ancient races were discovered, and in such 
vvast extent as to be almost bewildering in 
magnitude. ‘There seemed to be a serics of 
colossal steps or terraces made by man, the 
lowest of which, near the streams, was ey 
‘dently inhabited by these crude and ancient 
people. On the tops of these hills or mount- 
fins, around whose sides the steps or terraces, 
appeared, and apparently independentof them, 
were immense and extremely eflective fort 
cations for the ride weapons they then must 
have had, a sort of rallying point of defense 
for the people living near the streams. Why 
these terraces, between the stream where they 
dwelt and overlooking fortifications where 
they probably fled in dan- 
ger, should have been 
‘constructed it seems hard 
to conjecture, unless it is 
possible that’ they lived 
hear a constantly’ hostile 
and active enemy of which 
they had the greatest 
fear, and these, although 
for protection, were their 
garden-plats ‘or limited 
igrazing-grounds for their goats. An incline 
would have been as good, and would have 
fost no such immense outlay of Iabor in build. 
ing the retaining walls. In many places through 
these rude structures had protruded the large 
pines of the country, some of which were two 
to three feet, or even more, jameter. 
Everywhere, ‘often. in no 
could be found their pot 
‘mortars for grinding corn (cal 
the vernacular of the country), and stone i 
pplements of war, and axes and hatchets. Under 
the overhanging cliffs were found caves thathad 
‘once been inhabited, one series of apartments 
having no less than twenty-two ro% 
‘one of these rooms was a large grat 
ble of holding many bushels of ‘grait 


were corn-cobs, showing great age, mixed & 


yy and stone axes. On the walls of 
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cations that this was an inferior race of peo- 
ple in the age in which they lived. Even the 
Apaches who have made these labyrinths of 
java their hiding-places superstitiously avoid 
these old ruins, and perchance this very fact 
may have saved to science valuable archzeo- 
logical matter when the time comes for the 
investigation of these strange ancients. 
Superstitions areshownin their dress and or- 
naments, or rather in the charms which adom 
land compose these, ‘The medicine jacket and 
Delt ate common to the whole Apache family, 
and are about the counterpart of similar dresses 
so common withsavages, From the headof the 


Chiricahua hangs « single buckskin string 
about two inches wide and 2s many feet in 
Tength, its upper end braided in the hair. This 
is ornamented with all the different pieces of 
shells they ean obtain, and for which theyseem 
to have a reverence, while beads and oma. 
‘ments of silver and other metals help to cover 
ith an almost solid coating of decorations, 
‘Maidensmay be distinguished from matrons 
by the peculiar arrangement of their hair, the 
former wearing what intheir language is called 
a nal-leen (nah-leen strictly interpreted. is 
aiden). Tt is fat and of a beaver-tail di 
bell shape, covered with red, and closely stud- 
ded with gilt buttons, if procurable, the hair 
being tied up with this to prevent its flowing 
‘over the shoulders as with married squaws. 
Jn general, it. may be said that the eastern 
tribes, Siertas Blanicas and Chiricahwas, are far 
finer in dress than. those of the western parts 
the Yamas and Mojaves, the intermediate 
tribes of San Carlos and ‘Tontos being also 
intermediate in dress, Stil farther to the east in 
New Mexico are the Mezealero and Coyotero 


* Apaches, also very omamental in dress, bu 


‘other respects beyond the ken of this article 
{a their now quiet isolation, 

The war-dress of these warm-weather wat 
riors, when actually in, a campaign, is not $0 
resplendent in buckskin and beads, not is it 

fo warmn, A gorgeous bonnet of three hawk, 
feathers is about the only display, and the rest 
hasasortofsimplicity known only mtheGarden 
fof Eden. An old ‘weapon with them was a 
heavy round stone at the end of a short stick, 
the two being wrapped and joined in a com. 
mon case of rawhide taken from the tail 
of a horse of ox $0 as to be continuous and 
Seamless, ‘This was usedlikea policeman'sclub, 
dnd has its counterpart in the Sioux «skull: 
smasher," a word which describes it at once. 
The wild Chiricahuas used the lance, and do 
some good work with it in a decisive fight. 
Even the armed warriors use it in killing cat- 
tleand stolen stock to save their ammunition 
thereby, while some of the most horrible tort- 
tures practiced on theie captives by these fiends 


* are inflicted by this instrament, With the intro- 


these rooms were hieruglyphics 2nd pictured 
representations, none of which were copied or 
secured. It seems not unreasonable to argue 
from their cheerless homes and mighty fort 


Giction of fire-arms into their warfare fell the 
Shield into disuse. It was a gaudy appendage 
Of the primitive savage, but it exists among 
the Apaches only as a relic for which they ean 
obtain so. much money from the curiosity 
Seeker. They cate but litte for money, how- 
fever, except to appease a craving forgambling, 
for to meet immediate wants. 

They are behind no other savages in thei 
love for the allurements of gambling, and use 
all sorts of implements, from the most intricate 
‘games of cards to the simple throwing of sticks 
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and hoops, and in nearly all of these games 
theie play is one of hazard, in the excitement 
their horses tilles, nd even the shirts on their 
backs, changing ownership. 

Only in their dances do they excel the physi- 
cal energy put forth in their gambling plays. 


From sunset till sunrise can be heard the b 


beating oftheir drums and tom-toms,and night 
after nights itkeptup, Old squawsand young. 
dren dance until they can stand no longer, 


‘and cease ftom exhaustion and fatigue a ces- j 


fation of but afetinutes and they are up and 
At it again, ‘Their medicine dances take place 
in cases of sickness and clistress, to drive away 
Braap or kep them from doing harm. 
In thege the squaws are never allowed totake 
apart but in peace, weddings, nd feast ances, 
young and old of both sexes form a eonspieu- 
Sos par, The‘ cen dane" 4 make that 
nla productive, is also a thonopoly of the 
Ipelichesmen, while besides all these there 
tists the wan the conquerors andthe chief 
tlances, varying in type through all the pos 
tnotions and gestcilations of the human body. 
“Theages which some of them reach appear 
surprising, considering. their rough mode of 
Het hepa whieh eens icin to ed 
itrapidly when the physical powers begin to 
fale’ Gotha a Sie Mlanea, 4 once famous 
Warrior of their tribe, i probably eighty oF 
ninety years of age, and seems hale and hearty 
et. Could thisold sage 
Sf the sandy deserts 
Concentrate the salient 
points of his life ino a 
olume, it would sial 
the tas. of | Daniel 
Boone or Kit Carson 
“Age, however, finds 
only a place in thee 
councils of peace, and 
young blood roles in 
tines of war, soles 
Some mighty hie with 


arecord of battles that none can gainsay, bears, 
all before him even in his age. It is a keen 
‘appreciation of the eternal fitness of things that 
thas helped them in no small way to hold for so 
Tong the mastery of the South-west in peace 
and in war. One mighty chief of theirs was 
Cochise, a household word in the literature 


reg 
iy_promise booty and 
bloody exciten 
For yea 
and for = long, 
could be turned again 
Of his battles placed hi 
savage strategy and barbaric grand 
he will always be a mark 
in the annals of Indian 
warfare, and will be better 
known as this country set: 
tles up to that extent that 
it will demand a history 
ofitsown. Cochise brave- 
ly acknowledged he was 
out-generaled once. A 
military train of a score 
‘of wagons, guarded ap- 
parently by only a small 
platoon of cavalry, bore 
Sown through Apache 
Pass, where Cochise had 
some two or three hun- 
dred warriors in waiting, and their eyes gis 
tened with delight as they looked at the chance 
of an easy capture of the hard bread, molasses, 
sugar, and tobacco on which they might revel 
for weeks. They made one wild yelling charge 
‘on the train from every quarter, when, instead 
of savage luxuries, there came from each 
wagon a blinding, crashing volley from nearly 
score of well-armed infantrymen. Cochise’s 
‘warriors were sentfiying back like surf, and, as 
they Bed up the steep sides of the cafton, were 


sat which their nature craves. } 
the was the terror of all in Arizona, { 
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picked off like squirrels in < 
2 tree, Cochise diet! some 
nine or te years ago natural 
death, a singular ending for 
fone who had been so active 
inthe wade of death. How- 
ever much they may have 
hated him in that fontierland, 
ccren ther legistature honored 
himnwith conspicuouscounty, 
showingthat theirhatredcould 
not conscientiously descend into contempt. 

‘After Cochise came Vietori, whose fate has 
been noted, ‘Then Nana led them for a brief 
period of time, and then eame Nachez, son of 
Cochise, who rules the Chiricahua bard. Juh 
{pronounced Jor) 93 2 noted leader, and 
fet his death ina way that was scarcely heroic. 
Biindly drone with mezca, he attempted to ride 
from a Mexican town to his village, his head 
buried in his hands, and his elbows and the 
responsibility of getting home resting on the 
pony's shoulders. As they crossed a. shallow 
Zeream, the horse, believing it was his turn, 
Jeaned forward for a drink, and Jub was pre- 
ipitated into the water, and there, with his 
fave in that kind of liquor that he 
lowed closely enough, 
in his life, he was 
drowned, 

‘Loco is an impor- 
tantchief, 
done time 4 medi 
man. in 
‘oiformly 


speak further of him 
in a contracted atti- 
Geronimo, said to be a captured Mexican, 
-outh, might be styled the Daniel Webster of 
the Apache Senate. His advice was always 
ght on every particular matter of state, 
therein was equaled by few 
‘earceration in a Florida prison, 
as the result of the Iatest and one of the 
greatest outbreaks under him, which ended 
with his surrender. 
‘Chato, Bonito, Chihuahua, Mangas,andZele 
form the lesser lights in this list of leaders, 
Railroads run their double bands of iron 
through their deserts, mines pour their ores 
from the sheltering sides of their mountain 
hhomes, an inexorable decree has cramped 
them to a comer of their country, where they 
now wrest a living from the soil they once trod 
fas masters, and it may be well said that the 
Apache sun is near the horizon of their nat- 
ional destiny. 


Frederich Schtwatha, 
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Baby Swing With Tray 


LIGHTWEIGHT, yet sturdy and practical 
ly tipproof because of its wide base, this 
baby swing can be carried from one room 
to another and will stand abuse from even 
the most lively infant. At mealtime the 
swing is held stationary by a locking bar, 
and the tray which ordinarily keeps baby 
safely in the bucket seat becames a table. 
Material for the swing can be %-in. solid 
or plywood. The swing uprights are 
high and 6 in, wide at the bottom 
‘ing to 2% in, at the top. Swing sup- 
re about 2 


Removable tray on swing is convenient play surface, 
for baby's food con be it ‘ot mealtiove 
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LITTLE-INJUN 


HILDHOOD'S favorite game of 
“ cowboys and Indians ean be 
double fun when the back-y 
has a real Indian 
‘The one shown here 
al to parents, too, be 
it can be erected and disi 
so easily. 'To set up the tepee, it is 
only necessary to squeeze the top 
curved portions together. To be- 
gin construction, eut the five poles 
from -in, spruce or fir. Then saw 
the curved ends and fasten them 
to the tops of the poles with glue 
and screws. Next, prepare the 
‘om the detail next 
from 


31% yd. of heavy’ den 
duele, 48 in, wide. 


Popular Mechanics Aug. 
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igri 


EM EDGES OF 
OPENING AND. 


— 


CUT FIVE SIDES FROM, 
ENUM OR LIGHT DUCK. 


FABRIC LAYOUT 
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Harper's Weekly Dec. 5, 1857 
A WIFE'S PRACTICAL JoRE, 
‘day evening a gentleman, residing at Tae 
n, wan sitting with his wife and some fricuda 
ir parlor fire, when the door-bell was violently 
‘Tho lady rose, but then muggested to her hue 
that, as tho girl’ was out, he Ind better go to the 
front doo ingly, he opened It, and found no one 
theroz itt there was a nicely dono wp barket, envered 
with white Hnen, at his fect, and he thought he henrd 
tho rualling of a female tress departing. After lvoking 
Jy up and down the atrect and around the portal, Wo. 
took the basket into the parlor. On the covering helm 
f beautiful Iittlo child appeared, rome fi 
hs old, The Judy screamed, one of the Indy visltora 
k up the baby aud found « note pinned to ftw dress, 
which charged the gentleman of the house with being 
the father, and mplored him to eupport it, 

‘A rich acene enrned between the injured wife and tho 
indignant hushand, the Intter utterly denying all know1- 
eile of the little one, and arserting hin innocence, ‘Tha 
friends interfered, and at Inst the wife was induced to 

orgive the husband, although te wtiil stood to tt like a 
jan that he had always been a faithful hushand, 
Finally the lady very rogutishly told her husband that it 

nge ho should not know his own child, for tt was 
thal offspring, which had Junt heen taken from 
Jee ern up atntra by the mune, forte sory purpogn of 
playing tho Joko: and the rurprined hurband finally 
Jolned In the Iaugh which was ralsed at his expense, 
ANEW MAZEDPA. 

Ono John Rules, of Springfield, Tilinoir, eamo to hit 
| death In a torrible manner on Kepteniber 13, near Gotiins 
is Ma, Oregon Territory. ‘The Tuolumne Courter raya that 

44" PLYWOOD, ho had been indulging freely, and being rather noley, 0 
friend volunteered to ree htm home, After tomo trowhtn 
io was mounted upon his frlend's horse, and, for greater 
recurity, hin legs were tled together under tho horre’s 
helly. ‘The party then sot out for kpringfeld, Ituler' 
companion leading the horse, When near, the lower en 


of Hrondway tho animal beeame reative, reared, and fell 
back on bia ridor, but Immediately aprang up ‘and gal- 
Joped away Itke tho wind, As the horse got to hln fect 
Jo tured with Rulog and, belng fastened to tho 

und, 


the 
east, at orery bound his head dastied againet th 
‘This Miaxcppa-liko ride wat checked at rare 
yard, upward of @ quarter of a mile from tho atarting- 
int. Rules was taken from the horse dead and horri. 
ly mangled. I1tn atm wan broken In several places, and 
hfs braina mingled with the dust of the rnd, 
LEFT HIS EYE TO WATCH NATIVES. 
Popular Mechanics June, 1903 
A prospector of Rhodesin, who hnd ® glnet eye, bel 
ful to get away for A day's shooting, hie upon nn Ingen 
fous expedient for keeping his native laborers up to the mint 
during his absence. Knowhg that they would cente worl a8 
oon ae hls back war turned, he enlled the “boys” toxether 
nd told them that, nithough he Iimacif wonkd te nbeent nll 
Gay, he should lenve one of his eyex behin to ace thnt they 
Aid ‘thelr work. Much to the nurprise and bewliderment of 
tthe natives, Iie sulted the action to the word and, taking out 
the glass eye, placed it on the stump of a tree amd. walked 
For sonietime the Kaffre worked like elephants, now 
1d then casting furtive glances nt the eye to nce if It Wan 
watching them. At Inst one old KnmMr put. down his 
jovel and, picking up a bucket, approached the tree #tump 
and gently corered the eye with th ‘AW noon an the 
gang saw that they no longer had 
they Iny down and slept peacefully 
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ay 
i 


he North 
owe the 

was 
through that 


© the inventive n 
‘Amer lian 
snowshoe, and 
doubtless’ brought abot 
prolific source of inv necessity. 
Iie first models were crude web-footed 
affairs, but improvements in model 
find. manner of filing the frames were 
gradually added until the perfected 
and graceful shoe of the present was 
finally reached. ‘The first snowshoes 
were made by the Indians, and_ the 
Indians of Maine and Canada je 
to fashion the finest model: 
‘The snowshoe is a necessit 
sportsman and trapper wh 


we 
8. conception 


© pleasure 
or business leads him out in the open 


during the winter when roads 
and trails are heavily blanketed by a 
deep fall of powdery snow. But the 
uise of the web shoe is by no means 
confined to the dweller in the wilder- 
ness, since the charm of wintry wood 
and plain beckons many lovers of the 
outdoors to participate in this invigor- 
ating sport, and snowshoe tramps are 
fast growing in popularity in and 
about our cities and towns. 

‘All the modern snowshoes are con 
structed upon practically the same 
general lines, although the types of 
frames differ considerably in size as 


well as in shape, and the filling of hide 
js often woven in many varied and in- 
tricate patterns. ‘The frame or bow— 
usually made of ach in order to get 
strength with light weight-—is bent in 
many shapes, but the one shown in the 
diagram is a typical general-purpose 
shoe, and may be called standard. The 
frame is held in shape by means of 
two wooden cross braces, neatly mor- 
fised into the frame, ‘These braces 


andUse Them 
By Stillman Taylor 


POPULAR MECHANICS 1915 
PART I-Shapes of Snowshoes 


are spaced some 15 or 16 in. apart, and 
so divide the shoe into three sections, 
the toe, center, and heel, 
woven into’a lanyard, 
which is a light strip of hide firmly 
laced to the frame through a double 
row of holes drilled in the wood. ‘The 
center fil woven of heavy strands 
of rawhide, in a fairly coarse mesh, be- 
cause this part of the sho 
the weight of the body and the brunt 
of wear, The end fillers for toe and 
heel are woven of lighter strands of 
hide, and the mesh’ is, of course, 
smaller. 

‘As may be noted by referring to the 
drawing, a center opening or “toe 
hole” is provided, and as the greater 
strain on the filling lies directly under 
the ball of the foot, the shoe i 
forced at this point by the 
running across, and the " 


joc-cord 
ays,” which are tied in on each side 
of the toe hole—one end being fastened 
to the toe cord and the other lashed 
over the wooden cross bar of the 


tay’ 


frame. These reinforcing cords are 
formed of several strands of hide, the 
stays being again wound with finer 
strands, ; 

‘To prevent slipping and to secure a 
gool foothold wile walling, the man- 
her of attaching the foot to the shoe is 
of importance, and this is done by 
making use of a toe strap, which will 
allow the toe to push down thro 
the toe opening as the heel of the foot 

lifted in the act of walking, A sec- 
ond strap, or thong, leading from the 
top around the foot, above the curve of 
the heel, is needed to lend additional 
support in lifting the snowshoe, to ef- 
fect the easy shambling stride char- 
acteristic of the snowshoer. 

‘There are, of course, a great number 
of. models or styles, ‘some one style 
being popular in one locality, while an 
altogether different style is'preferred 

‘another part of the country. The 
most representative types are well 
shown in the illustrations, and a brief 


A descript 
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will point out their prac: 
tical advantages, because each model 
possesses certain merits—one model 
being designed for fast traveling in 
the open, another better adapted. for 
brush travel, while others are more 
convenient for use ly country 
where much climbing is done, and so 


Je A is regarded by snowshoe ex- 
perts as an extreme style, for it is long 
and narrow. It is designed for fast 
traveling over smooth and level coun- 
try, and. over loose, powdery snow. 
‘This style is much used by ihe Cree 
and is usually made 12 in, 
wide by 60 in. long, with a deeply up- 
curved toe. It is a good shoe for 
ross-country work, but is somewhat 
difficult to. manage on broken trails, 
when the snow is packed, and also af- 
fords rather slippery footing when 
crossing ice, Owing to the stout con- 
struction of the frame and reinforce. 
ment needed to retain the high, curved 
toe, style A is more difficult to manage 
than the more conservative models, 
and its stifiness of frame makes it 
more fatiguing to wear, while its use 
‘a decided handicap in mountainous 
districts, because a curved toe always 
makes hill climbing more difficult, 
tyle B may be considered the or- 
dinary eastern model, and a common 
style best adapted for all-around use, 
It is a neat and gracefully designed 
frame, about 12 in, wide and 42 in, 
Tong, ‘and is usually made with a 
slightly upeurving toe, about 2 in, tum 
at the toe being correct. When made 
by the Indians of Maine, this model is 
fashioned with a rather heavy heel, 
an advantage for fast walk- 
increases the difficulty in 


‘2 favorite model among 


Style C is 
the hunters and woodsmen of New 


igland. This is a splendid style for 
enteral purposes in this section of the 
Country, since the full, round toe keeps 
the toc’ up near the surface, and lets 
the heel cut down more than the mar- 
row-toe models. Style C is an easy 
shoe to wear, and while not so fast as 
the long, narrow frame, its full shape 
is more convenient for use in the 
woods, It is usually made with about 
1 to 1%4-in. turn at the to 
Style D is the fan 
paw,” a model originat 
northeastern trapper. ‘This model is 
pted for short tramps in the 
brush, and having a flat toe, is likewise 
a good shoe for mountain climbing. 
For tramping about in thick brush, a 
short, full shoe enables one to take a 
shorter stride and turn more quickly, 
Dut it isa slow shoe for straight-ahead, 
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traveling. 

When purchasing a pair of snow- 
shoes, some few important considera- 
tions should be kept in mind, and the 
size and model will depend upon the 
man to some extent, since a large, 
heavy man will require a larger snow: 
shoe than would suffice for a person of 
ighter weight. Height also enters 
nto the choice, and while a small per- 
son can travel faster and with less 
fatigue when equipped with a propor- 
tionately small shoe, a tall man will 
naturally pick out a larger-sized snow- 
shoe for his use, For a country where 
deep snows prevail, larger sizes are 
best, but in localities where the snow 
packs solidly and there 1s considerable 
ice, and ih mountainous districts, 
or for rough-country traveling, the 
smaller sizes will give more satisfac 
tion and prove more durable also. Fo: 
a wet-snow locality, the center filling] 
should be strung in rather coarse mesh] 
while for soft, powdery snow, a finer 
mesh will be the logical ¢ 

‘There are snowshoes and snow, 
shoes, and while there are fine models 
regularly stocked by a few of the bet- 
ter sporting - goods 
firms, there is likewise 
a deal of poorly made 
snowshoes on the mar- 
ket, It is well to pay 
a fair price and se- 
cure a dependable 
handmade article, for 
the cheaper snowshoes 
—often filled with 
seine twine and the 
cheapest (com= 
monly known in the 
trade as. “gut”)—will 
warp and twist’in the 


LANYARD 


CROSS BAR 


frame, and the shoddy CENTER 
filling. will soon be- ~ FYLLING 
come loosened up and 

“bag” after a little use. 

‘The best snowshoes 

that the writer is ace 

quainted with are made HEEL 

by the Indians, and FILLING 


the filling is ordinarily 
made. of neat’s hides 
cowhide for the « 
filling, and calfs 
the toe and heel. 
first-class pair of snow= 
shoes may be had for 
about $6 to $7.50, and 
when possible to do so, 
it is best to have them 
made to order. This 
plan is, of course, 
necessary in case one wishes to incor- 
porate any little wrinkles of his own 
Into their making, or desires a flatter 
toe, lighter heel, or a different mesh 


he Frame 
Te Siac 


TOE STAYS 


FRAME OR BOW 
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A Snowball Thrower 


By ALBERT BATES, Jn. 
POPULAR MECHANICS 1915 


Cannonading 2 Seow Pe 
Saaubau Ts 


The snow fort with its infantry 
not complete without the artillery, 


set of mortars, or cannon, placed in the 
fort to hurl snowballs at the entrenched 


enemy ma 
device to substitute the can 
mortar can be ea 
any boy, and 
terest of the confli 

he substitute, which is called 


from the usual stock models. 
Where but one pair of snowshoes 

purchased, style B 

the best selection, an 


= 


few of them set in a 
Tock will eddsigrestly. to ‘the 


probably prove 
should be or- 
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snowball thrower, consists of a base, 
‘A, with a standard, B, which stops the 
arm C, controlled by the bar D, when 
the trigger E is released. The tripping. 
of the trigger is,accomplished by the 
sloping end of 1) on the slanting end 
of the upright F. Sides, G, are fast 
ened on the piece F, with their upper 
ends extending above the bar D, to 
prevent the latter from jumping out 
when it is released by the trigger. 

The trigger E is tripped with the 
"- handle H, connected to the piece J, on 
which all the working parts are 
mounted. ‘The upper end of the arm 
Chas a piece, K, to which is attached a 


a 


tin can, L, for holding the snowball to 
be thrown. A set of door springs, M, 
furnishes the force to throw the snow- 
ball. 

All the parts are given dimensions, 
and if cut properly, they will fit to- 
gether to make the thrower as 
illustrated. 


dered with the flat toe, or a turn not 
greater than 1 in, ‘The frame may be 
in cither one or two pieces, depending 
upon the size of the shoe and the ideas, 
of the Indian maker, but it is well to 
specify white ash for the frames in the 
order. No Indian maker would be 
guilty of using screws ot other 
metal fastenings, but many of the 
id poorly fashioned snowshoes 

tened at the heel with screws, 
thus making this a decidedly weak 
point, since the wood is quite certain 
to split after a little rough service, 
In contrast to the poor workmanship 
of these low-priced snowshoes, the 
Indian-made article is fashioned from 
sound and properly seasoned wood; 
the cross bars are snugly fitted by 
mortising to the frame; the filling is 

__ tightly woven, and the heel is properly 
is fastened by lacing with a rawhide 


Continued on next page 
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The cyclemobile is of the three” 
wheeled type and can be easily con- 
structed in the home workshop with 
ordinary tools. ‘The main frame is 
built up of two sidepiece i 
1, each 2 in, thick, 4 in, wi 
#4, long, joined together at the front 
end with a crosspiece, B, of the samebeee 
material, 17 in. long. ‘The sides are== 


placed slightly’ tapering so that the 
rear ends are 11 in, apart at the point 
where they are joined together with 
the blocks and rear-wheel attachments, 
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il 
A Cyclemobile 1915 


By FRANK PFEFFERLE 


A crosspiece, C, 13 in. long, is fastened 


Nera 


tae 


Eee 
nd 


thong. However, In- 
dian makers are likely 
to make the toe small 
and leave the wood to 
form a rather heavy 
heel. Some few 
woodsmen and_sports- 
men may prefer this 
model, but the major 
ity favor a fuller toe 
and a lighter heel for 
general use, because 
the regulation Indian 
model, cutting down at 
toe and heel equally 
deep, increases the dif- 
ficulty of easy travel- 
ing over soft snow, al- 
though it is a good 
shoe when used over 
broken trails, 

‘When buying snow- 
shoes at the store, see 
that the frames’ are 
stoutly and well made, 
and for all-around use, 


in the center of the frame. 

The place for the seat is cut out of 
each  sidepiece, as shown by the 
notches at D, which are 2 ft, from the 
rear ends. ‘Two strips of wood, E, ¥%4 


ly woven 
‘say, about 

% in. The toe and 
heel sections will, of 
rse, be of finer-cut 
ide and smaller mesh 
nd it is wise to avoid 
shoes employing 
fe twine for the end 


snowshoes are 
given a coat or two of 
varnish, but this, while 
serving’ to make them 
partly waterproof, 
Inakes” them rather 
slippery vl 

logs and 


ice. 
woodsmen prefer to 


fe both frame and 
filling i 


n their natural 


ing an Automobile 


etait ofthe Part, 
Pah oe Te ir 


in. thick, 4 in, wide, and 22 in. long, 
are fastened with nails to the rear ends 
Of the sides, as shown, ‘The rear wheel 


‘Toe. whesed Cytemobil Pope fike «Bieysle 


is a bicycle wheel, which can be taken 
from an old bicycle, or a wheel may 
be purchased cheaply at a bicycle store. 
It fs held in place with two pieces of 
strap iron, F, shaped similar to the 
rear forks on a bicycle, and each piece 
is bolted to a block of wood 3 in. thick, 
4 in, wide, and 6 in. long, which is 
fastened to the sidepiece with the same 
bolts that hold the strap iron in place. 
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‘The blocks are located 20 in. from the 
rear ends of the sidepieces. 

The pedal arrangement, Fig. 2, con- 
sists of an ordinary bicycle hanger, 
with cranks and sprocket wheel set 
into the end of a piece of wood, 2 in. 


thick, 4 in, wide and 33 in. long, at 
a point 4 in, from one end. The pieces 
GG are nailed on across the frame at 


the front end of the car, to hold the 
hanger piece in the center between the 
sidepieces, as shown in Fig. 1. A 
small pulley, H, is made to run loosely 
ona shaft fastened between the side- 
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pieces. ‘This is used as an idler to keep 
the upper part of the chain below the 
seat. 

The front axle is 30 in. long, pivoted 
as shown at J, Fig. 3, 6 in. from the 
front end of the main frame, Two 
small brass plates, KK, are fastened 
with screws on the under edge of each 
sidepiece, as shown, to provide a bear- 
ing for the axle. The front wheels are 
taken from a discarded baby carriage 
and are about 21 in. in diameter. 

‘A good imitation radiator can be 
made by cutting a board to the dimen- 


provided with a gener- 
ously: large toe hole, so 
that ample foot cover- 
ing may be used. ‘This 
points generally over 
looked in the machine- 
made product, and the 
toe cords are also 
frequently roughly 
formed, thus chafing 
the feet and, making 
them sore. These de- 
tails may or may not 
prove a handicap for 


short tramps near 
town, but for long 
trips through the 
woods, they. are int- 
p jerations, 


in manner 
of tying the snowshoe 
to the foot by means of 
a single twisted and 
knotted thong is 

good method of attach- 
ment, in that, if the 
thong is properly ad- 


justed to the requisite 
snugness in the first 
the shoes may 
kly removed by 
mple twist of the 
ankle, A better faste 
ing is secured by using 
a fairly wide (4 in.) 
toe strap and a long 
thong. The toe strap 
is placed over the toes, 
mediately over the 
ball of the foot, and = 
cured against slipping 
by weaving the ends in 
and. out between the 
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ions given in Fig. 4. A large-mesh 
screen is fastened to the rear side to 
imitate the water cells. 

‘The steering gear L, Fig. 5, is made 
of a broom handle, one end of which 
passes through the support M and fits 
into a hole bored into the lower part 
of the imitation radiator board. A 
steering wheel, N, is attached to the 
upper end of the broom handle, The 
center part of a rope, O, is given a 
few turns around the broom handle, 
and the ends are passed through the 
‘openings in screweyes, PP, turned in- 
to the inner surfaces of the sidepieces 
AA, and tied to the front axl 
‘The seat is constructed of %-in. 


er and is built in the notches cut in 
the main frame shown at D, Fi 
The body frame 

other th 

be 


ih 
made of lath, or 
strips of wood, that can be 
in the shape of the radiator and 
iled to the sidepieces, as shown in 
ig. 6. These are braced at the top 
with a longitudinal strip. The frame 
then covered with canvas and 
painted as desired, 


[Second Handle on Hoe or Rake Saves 
Stooping 
Popular Mechanics 
1919 
Anyone who has used a hoe or rake 
for days at a time will appreciate the 
habor saved by the attachment for the 


Hoe or Reke it 


atch of the Ting Labor in is 


meshes of the filling un- 
til it reaches the frame 
on either side. This 
grips the toe strap 
firmly and does away 
with the necessity of 
tying a knot, A nar- 
row thong, about 4 ft. 
long, is now doubled, 
the center placed just 


handle shown in the illustration. It is 
adjustable to various-sized persons by 
means of the holes at the front end of 
the horizontal piece. ‘The two parts are 
each made of strips joined at the middle 
portions, and arranged to clamp on the 
handle of the hoe or rake. In hoeing 
around shrubs and large plants, the 
handle may be set to one side. 
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above the heel of the foot, and the 
ends passed under the toe cord, just 
outside of the toe-cord stays om each 
side, The thong is then brought up 
and across the toes, one end passing 
over and the other under the toe 
strap. Each end of the thong is now 
looped around the crossed thong, on 
cither side, and then carried back over 
the back of the heel and knotted with 
a common square or reef knot. Calf- 
skin makes a good flexible foot bind- 
ing, or a suitable strip of folded cloth 
or canvas may be used. 
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‘The regulation snowshoe harness, 
consisting of a leather stirrup for the 
toe and an instep and heel strap, will 
be found more comfortable than the 
thong, and when once adjusted snugly 
to the foot, the shoes may be quickly 
taken off and put on again by pushing 
the heel strap down, when the foot may 
be slipped out of the toe stirrup. 

‘The use of heavy leather shoes is of 
course undesirable, and the only cor- 
rect footwear for snowshoeing is a pair 
of high-cut_ moccasins, cut roomy 
enough to allow one or more pairs of 
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heavy woolen stockings to be worn, 
‘The heavy and long German socks, ex- 
tending halfway to the knee, drawn 
on over the trouser legs, are by far the 
most camfortable for cold-weather 
wear. The feet, thus shod, will not 
only be warm in the coldest weather, 
but the free use of the toes is not in- 
terfered with. Leather shoes are cold 
and stiff, and the heavy soles and 
heels, chafing against the snowshoes, 
will soon ruin the filling, 


PART Il—Making the Shoe 


SNOWSHOR, mak- 
isan art, and 
while few, it any, 
white men ean equal 
the Indian in weaving the intrieate pat 
ters which they prefer to employ for fill 
ing the frames, it is not very difficult to 
fashion a good solid frame ad then fill it 
by making use ofr simple and o 
of meshing. For the frames, wl 
Tiel the Best wood, bit hickory 


Mite ash is 


birch are dependable substitu 
ned, 


Former cannot be obti D 
Taps the hest wood to 

man wishes to cut and split up his own 
wood, bit as suitable material for the 
frames may be readily purchased for a 
small stmt, probably the majority of the 
readers will elect to buy the material. Any 
lumber deater will be able to supply w 

ash, and it is a simple matter to saw 
the frames from the board. The sawed-ou 
frame is inferior to the hand-split hove, but 
if good, selected material can be obtained. 


there will be little, if any, difference for 
y se, 


hh 


ordin: 
When dry 
used, the 


‘and well-seasoned lumber is 
ine may be made to the 
proper di ns, but when green 
wood is , the frame must be 
auade somewhat heavier, to allow for 
the usual shri 
‘a stout snowshoe 
should be about 1 
toe, zp in,, and thickness at hect, 1% in 
‘The frame should be cut 2 in, tonger 
than the finished length desired, and 
in working the wood, remember that 
the toc of the finished frame will be the 
center of the 
stick; the heel, 
the end of the 
stick, and the 
center of the 
shoe will lie half- 
way between the 
heel and toe. 


After the 
frames have 
Rae Giana 
sgngngcenaas. PRESS palshed, 
Tate Ee” the dry wood 


d 


must be steame 


before it can be safely bent to the re- 
quired shape, and before doing this, a 
wooden bending form must be made. 
‘An easy way to make this form is to 
first draw a pattern of the model on a 
sheet of paper, cut out the pencil mark, 
and, placing this pattern on a board, 
carefully trace the design on the 
wooden form. A number of cleats, or 
blocks, of wood will now be needed 
the inside blocks being nailed 

tion, but the outside stay blocks being 
simply provided with nails in the holes, 
so they may be quickly fastened in 
position when the steamed frame is 


ready for the form. 

To make the frame soft for bending 
to shape, steaming must be resorted to, 
and perhaps the easiest way of doing 
this is to provide boiling water in a 


‘choss BAR 


wash boiler, place the wood over the 
top, and soak well by mopping with 
the’ boiling water, shifting the stick 
about until the bers have become soft 
and pliable. “Alter 10 oF 39 1 
the hot-water treatment, wrap the stick 
with cloth and bend it back and forth 
to render it more and more pliable, then 
use the hot-water treatment, and ri 
peat the process until the wood is suf 
ficiently soft_to bend easily without 
The toe being the greatest 
t be well softened before 


splintering, 


curve, m 
putting on the form, otherwise the 
fibers are likely to splinter off at this 


point. When the frame is well so 
ened, place it on the bending for 
while hot. slowly bend it against the 
wooden inside biocks, and nail on the 
outside blocks to hold it to the proper 
curve. Begin with the toe, and after 
fastening the outside blocks to hold 
this end, finish one side, then bend the 
other half to shape. ‘The bent frame 
should be allowed to dry on the form 
for at least a week; if removed before 
the wood has become thoroughly dry 
and has taken a permanent set, the 
frame will not retain its shape. ‘The 
same bending form may be used for 
both frames, but if one is in a hurry 
to finish the shoes, two forms should be 
made, and considerable pains must be 
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taken to make. them exactly alike in easily made from a small piece of wood, The knack of using the snowshoe is 
eveneray: about Yj in. thick, and about 2 in. long. quickly mastered, providing the shoes 


When the frames are dry, secure the are properly attached, to allow the toe 
tail end of the frame by boring three 
hholes about 4 in. from the end, and ‘A 
yi 


fasten with rawhide, ‘The work of fit- A" £2 ade ith Byes Ct 
apnea ee Dee rar onrte ‘hroupi the bye of the Oraee 
undertaken, and the balance of the To simplify mat Rae 
snowslioe depends tupon fitting. these Ailed mule came crt ar veer PF 
bars in their proper places. ‘Before — For the center, which must be wover 
cutting the mortise, spring the two strong and tight, a heavier strand of 
bars in the frame about 15 in. apart,and hide must be used. Begin with th 
balance the shoe in the center by hold- toe cord first, and to make this amply. 
ing it in the hands, When the frame strong, carry the strand. across ie 
exactly balances, move the bars suffi frame five of six times, finishing with 
ciently to make the heel about 3 oz. a half-hitch knot, as shown, then carry 
heavier than the toe, and mark the 

place where the mortises are to be cut. 
MMhe cross bars and mortise must be a 
good tight fit, and a small, sharp chisel 
will enable the builder to make a neat 
job, It is not necessary to cut the 
mortise very deep; 4 in, is ample to 
afford a firm and snug mortised joint, 


ample freedom to work down through 
the toc hole as each foot is lifted. ‘The 
shoe is, of course, not actually lifted in 
the air, but rather slid along the sur- 
face, half the width of one shoe cover- 


LaNyARo 


The lanyard to which the Giling is poems ing the other when itis lifted in the act, 
woven is next put in, by boring pairs FRAME of walking. At first the novice may be 


inclined to think snowshoes a bit cum- 
bersome and unwieldy, and doubt his 
ability to penetrate the brush, How- 


of small holes in the toe and heel si 
tions, and lacing a narrow raw! 


thong through the obliquely drilled yey 
holes, Three holes are then bored in fever, as the snowshoer becomes accus- 


the cross bar—one on each side about tomed to their use, he will experience 
1M in. from the frame, and the third it up and twist it around the cross bar little if any difficulty in traveling where 
in the center of the bar; the lanyard to form the first toe-cord stay. he wills. When making a trail in a 
being carried through these holes in the As may be noted, the center section more or less open country, it is a good 
‘ross bar. is filled by looping’ back and twisting Plan to blaze it thoroughly, thus en- 
Begin the toe filling first, by making the strands as when filling the toe, abling one to. return over the same 
an eye in one end of the thong, put the However, the filling is looped around trail, in case a fall of snow should occur 
end through the lanyard loop and then the frame instead of a lanyard, and a in the meantime, or drifting snow fill 
tivough the eye, thus making’a slipknot. clove hitch is used. A toe hole, 4 in. Up and obliterate the trail first made. 
Start to weave at the corner where the wide, must be provided for, and when When the trail is first broken by travel- 
bar and frame are mortised, carry the enough of the filling has been woven ing over it once by snowshoe, the snow 
strand up and twist it around the lan- in to make this opening, the thong is is packed well and forms a solid foun- 
yards in the middte of the toe, then carry no longer looped around the cross bar, dation, and even should a heavy fall 
Town and make a like twist around but woven through the toe cord. As of snow cover it, the blaze marks on 
the lanyard loop in the opposite corner. the filling ends in the toe cord, it should tree and bush will point out the trail, 
The thong is now looped around the be woven in and out at this point sev- which will afford faster and easier 
next lanyard (No. 2 from the cross- eral times, ching the toe hole by traveling than breaking a new trail 
bar lanyard) and fastened with the looping a strand around the cross bar each time one journeys in the same 
twisted loop knot illustrated. Continue at the side of the toe hole, then pass- direction é : 
the strand across the width of toe ing it down the toe-cord stay by twist- A well-made pair of snowshoes will 
Space and make a similar loop knot on ing around it; then twisted around the stand a couple of seasons’ hard use, or 
No. 2 lanyard on the starting side, toe cord along the filling to the other last for a year or two longer for gen- 
twist it around the strand first made side of the toe hole, where it is twisted eral wear. To keep them in good 
and loop it under the next cross-bar around the toe-cord stay on the oppo- shape, they should be dried out after 
intyard loop, then carry it up and twist site side, looped around the frame and Use, although it is never advisable to 
it around the lanyard loop in the toe ended in a clove hitch. place them close to a hot fire, or the 
‘of the frame, continuing in the same At the first reading, it will doubtless hide filling will be injured. Jumping 
Shanner until the last lanyard of the toe appear difficult, but a careful examina- puts severe strain on the frame of the 
Ffeached, when the space is finished tion of the illustrations will soon show shoe, and while damage may not 


by making the twisted loop knot until how the trick is done, and indeed it is when so used in deep. soft snow, it is 
the space is entirely filled. It is a dif- really a very 


Piling is Woven by Making the Connection 
and ia ae 


mple matter, being one well to avoid the possibility of break- 
ficult matter to describe by text, but of those things which are easier to do age. Accidents will now and then 
the idlustrations will point out’ the than it is to tell how todo them. The happen, to be sure, and as a thong may 
Correct way, and show the manner of method of filling has been purposely snap at some unexpected moment, keep 
raking an endless thong by eye-splic- made simple, but the majority of shoes a strand or two of rawhide on hand, 
Ing, ag well as illustrating the wooden are filled in practically the same man- to meet this emergency. 

bxikin or needle used in, pulling the ner, which answers quite as well as the Se 

Woven strands taut. This bodkin is more intricate Indian design. 
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THE TRUTH ABOUT RUSH LIMBAUGH 


Many have suggested that I listen to 
Rush Limbaugh's radio show. He's also on 
TV. Rush really knows what's happening 
and has the solutions to all the world’s 
problems; according to Rush, that is. 

Rush has lots of information. He has 
all the facts, statistics and documentation at 
hand. He's very good and he may be the best. 
But he's not original. In 1964-'65, while a 
member of the John Birch Society | knew 
many Rush Limbaughs. They were just as up 
‘on current events and knew where all the 
bodies were buried. There wasn't a scheme or 
a scam on the Left that those Birchers didn’t 
know about and couldn't second-guess. 

But with the Communist menace 
about to overwhelm us, the only action 
members could take was to engage in 
peaceful protest. We were to write our 
congressmen; those of us who could write 
and to those congressmen who could read. 
We also wrote to and even phoned various 
TV stations to tell them a previous program 
had been leftist. And after nearly thirty years, 
sure enough, the Communist Empire 
collapsed! 

Today a different enemy but the same 
style. A familiarity with every fear haunting 
anyone with a job. Studied. Polished. That's 
Rush, 

At one time he was a radio disc jockey. 
I suppose that was his foot in the door and he 
became some sort of commentator while he 
practiced and perfected his act. His act was to 
be the voice of anyone slightly right of center 
politically. 

So Rush mastered telling 
Conservatives what they want to hear. A 
problem I've noticed is that he has a hard 
time agreeing with everything in the 
Conservative platform. Like any other group, 
Conservatives believe all sorts of things and 
so differ on many points. But Rush must 
agree with every point so as not to lose one 
faction or another. So when he's agreeing 


by Kurt Saxon 
with an idea he doesn't agree with, it shows. 

His stock in trade is hope. That's all he 
gives his audience and it's false hope, which 
prevents action on an individual's behalf. He 
concentrates on national problems and 
directs his comments to those locked into the 
system. If the system goes, they go with it. 
Most of them are unable to adapt to any sort 
of self-sufficient lifestyle. 

They can count on Rush to assure 
them that their system will continue to 
support them with jobs, social services, and 
health care. 

On the one hand, he does assure them, 
But on the other he paints a picture of almost 
insurmountable political and economic 
problems. This skillful combining of hope 
and terror to an audience of the individually 
weak is the way cults are formed. So what 
Rush has going for him now, and growing, is 
simply a cult patterned on the John Birch 
Society. Useless to the member but quite 
profitable to the cult leader. 

Rush’s main issues are politics and 
economics. According to Rush, nearly every 
problem we face is the result of bad politics or 
economics, and especially the politics and 


economics of the Liberals and their 
Democratic stooges. 
Many in Rush's audience are 


Conspiracy Theorists. 

They too, believe that most probleins 
result from bad politics and economics. But 
they go further with the comforting belief 
that the bad politics and economics are 
deliberate. Economic failures are engineered 
by bad people who want to wreck the 
economy and take us over. 

‘They are indeed comforted by the idea 
of a great plot since a plot exposed is a plot 
failed. 

Rush is a soft-core Conspiracy 
Theorist. That is, he doesn't blame our 
troubles on the Jews and barely touches on 
international plotters. But to hear him tell it, 
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Clinton and his gang of drug-crazed 
manipulators don’t do anything without 
some evil purpose. 

Of course, there are conspiracies and 
more conspiracies. There have been 
conspiracies and conspirators ever since 
there have been two people to conspire 
against a third. When I joined the John Birch 
Plot-of-the-Month-club, it was obvious the 
Communists would be in power here by 
1965. Why didn't the hundreds of plots and 
overall conspiracies come to anything? Or is 
Clinton really a Commissar? 

‘The fact is that most conspiracies are 
made up by people like Rush to scare the 
helpless into supporting them. In actuality, 
whatever real plots there are don't come to 
anything because they're stupid to begin 
with. 

‘Things are indeed getting worse, not 
because of any conspiracies, but because 
people are still guided by their animal 
natures instead of logic. They haven't yet 
risen above instinct. A woman must bear 
children. No matter if she can't provide for 
them or is too ignorant to raise them 
properly. Bear she must, like a cat or a dog. 

A male must father children. It proves 
he's a man. No matter if he's a genetic farce 
and other men must feed his children. Less 
and less children are Being born to mentally 
sound adults. 

Rush sees nothing wrong in this. 
Surplus, suffering, degenerate children are 
still a market for diapers, baby foods, and 
little caskets. Moreover, he would force 
women who wish to end unwanted 
pregnancies to bring such pregnancies to 
term, even though an unwanted child is an 
automatically abused child. 

Rush often speaks of freedom, but not 
for women or children. Nor does his ideas of 
freedom extend to the terminally ill who 
wish to end their suffering. Every day they 
can be kept alive, despite their agony, means 
dollars for doctors and hospitals. Whatever 
makes money for anyone is fine with Rush 
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Making Wooden Blocks for Children 


POPULAR MECHANICS 
1950 


December, 


A quick and inexpensive way lo make a 
generous set of building blocks for your 
child is to cut them from a plank and then 
paint them to suit. Mark the plank length- 
wise and crosswise to form squares of the 
same dimension as the thickness of the 
board, being sure to allow for the width of 
the saw cuts when laying out the squares. 
Rip the plank lengthwise into strips and 
then saw along the cross marks to form 
the individual blocks. After cutting, paint 
the blocks with a nontoxic enamel, glue 
appropriate numbers, decals or animal pic- 
tures clipped from magazines to the faces 
of the blocks and then coat with clear shel- 
lac. ‘The latter will facilitate keeping the 
blocks clean and also prevent the pictures 
from wearing off. If the glue does not ad- 
here to the paint, roughen the surface with 
sandpaper before gluing. 

Warren W. Howe, Longview, Wash. 


as long as it contributes to the economy. 

Concerning Rush's political and 
economic solutions to our problems, let me 
run some figures by you. In 1850, for the first 
time in history, our species hit the one 
billion mark. Only 80 years later, in 1930, it 
doubled to two billion. Then, by 1975, only 45 
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years, it doubled again to four billion. Now, 
in 1995, it’s over five and a half billion. 

Our species has become a plague on 
the land. It threatens nearly every other 
species. Worse still, the lack of selection has 
caused downbreeding which has overrun the 
earth with mediocrities at best and idiots at 
worst, Forty-seven million American adults 
are functional illiterates. Twenty-eight 
percent of American births are illegitimate. 
In 1960, it was only 5%. Among blacks today, 
it is 60%. 

America has 35 million welfare 
recipients and 42 million on Social Security. 
There are about 20 million Federal retirees. 
Counting prisons, nuthouses, etc., I'd say we 
have about 100 million social dependents out 
of a population of 260 million. 

You've probably read that less and less 
workers provide for more and more social 
dependents. That idea isn’t exactly accurate. 
It's misleading because the taxpayer doesn’t 
directly support the social dependents. The 
government prints checks which are tacked 
onto the National Debt. It's the fantastic 
interest on the National Debt which must 
come from the taxpayer. That interest is the 
reason for the increasingly higher taxes. 

To put the problem in its proper 
perspective, consider Germany with its 1995 
population of 80 million. Imagine all the 
productive Americans paying for the food, 
clothing, housing, and health care of that 
whole country and more. What solution has 
Rush Limbaugh for that magnitude of 
problem? 

And do you see a plot in all this? Did 
Clinton and his cabinet impregnate those 
millions of mainly retarded females on 
welfare? Did the Rockefellers and the 
Trilateralists (of which Clinton is a member) 
run off with all the money? Give me a break! 

As for political and economic 
solutions, there are none. In 1980, Reagan 
entered office and promised a turnaround to 
that recession. At that time, America was the 
greatest lender nation. After only four years 
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of Reaganomics, America became the greatest 
debtor nation. Reaganomics was a variation 
of the Trickle-Down-Theory. 

The idea of Trickle-Down was that tax 
breaks were to be given to the wealthy, who 
in turn would plow the savings back into 
their businesses. This would stimulate 
growth and profits, which would lead to 
higher wages. The workers would then 
spend those higher wages on industry's 
output and the economy would improve. 

The Democrats believed in Trickle-Up. 
If the workers got the tax breaks, they would 
spend their gains on industry's output and 
improve the economy. Six of one and half a 
dozen of the other. 

Rush promotes Trickle-Down, 
naturally, even though nothing did trickle 
down in the last several years. The reason for 
that is, the wealthy didn’t plow back their tax 
gains into the businesses that got the breaks. 

‘The wealthy of this generation aren't 
concerned with product development and 
improvement. Their only concern is with 
profit taking. Their corporate heads aren't 
innovative industrialists as in the past, but 
accountants. Also, those corporate heads are 
paid fantastic salaries, even as a company's 
losses reach into the billions. 

Another idiocy is diversification. Say 
General Motors invested millions in 


McDonald's. I'm not sure GM actually 
invests in McDonald's, but that's an example 
of what most them do. That really doesn't 
make GM and Chrysler competitive with 
Toyota and Nissan. 

As for Democrats, Clinton is already 
raising taxes on the workers. Instead of 
giving the workers those tax breaks to prove 
the ‘Trickle-Up Theory, he's slating billions to 
raise the standard of living of the 
unproductive. So both the Republicans and 
Democrats are incompetent and neither 
understands the theories they campaign on. 

Clinton promised that in two years he 
would abolish welfare as we know it. But 
instead of billions in tax cuts to help the 
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Translucent pebble mosaic window 
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Translucent pebble mosaic glows w 
daylight shines through, At night, stones 
reveal Uhei surface colors, glow to outside 
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workers and middle class, there would be 
billions in even higher taxes to train and 
motivate welfare addicts. 

In 1969, after an accident, I was on 
County Welfare, then Aid To The Totally 
Dependent, and then Supplemental Security 
Income (SSI). My only associates for three 
years were welfare types. As in my 
childhood, when we moved into the slums, 
and found permanent slum-dwellers and 
later left them there, I moved into the world 
of the welfare addicts and finally left them all 
there. 

I tried to convince them that they 
should develop skills. But they had already 
developed the skill of working the Welfare 
racket. They had adjusted to a certain lifestyle 
whereby they idled away their days and 
partied into the night. For the most part, they 
were emotionally unstable, mentally 
defective, and bone-lazy. 

Moreover, any job they might be 
offered or might be able to learn would pay 
them little more than they got from the state. 
Say you got $400 a month on Welfare. You 
are offered a menial job paying $500 a month. 
Would you give up a lifestyle of ease and 
freedom for what amounted to $100 a 


month? You wouldn't? Neither would I. 
Besides, consider the greatest burden, 
the unwed mother. She may have four, 
eight, or even ten children by the same 
number of males. Almost without exception, 
she's unresponsive to arguments for 
productivity. She's already a producer. She 
has her own brand of self-respect, rejecting 
all others. She's usually mentally defective 
and unemployable by anyone's standards. 

For this unproductive class, Clinton 
would tax American workers and the middle 
class. He doesn’t understand economics. 
Aside from being an expert manipulator of 
those with like ambitions, he doesn't 
understand politics. He doesn't understand 
our system, period. Neither does Rush 
Limbaugh. Neither does anyone else. 

What people fail to realize is that 
systems, economic and political, are entities, 
not machines. People create systems and give 
them life. But it takes the kind of people who 
gave them life to keep them alive. We all 
Know of brilliant, ruthless, strong-willed 
men who've created giant companies. How 
come, three generations later, the heirs let 
the business go to pot if faced with real 
competition? 
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It doesn't have to be and doesn't 
always happen. But it's certainly happening 
today with most of our industries facing 
competition from stronger, younger 
competitors, especially the Japanese. 

When it comes to political entities, 
most people tend to idealize their founding 
fathers. Ours have come down to us as noble, 
freedom-loving patriots. In actuality, they 
were ruthless and self-serving. They had a 
good thing going on this continent and 
wanted it all for themselves without sharing 
with the Crown or putting up with British 
interference. 

They wanted freedom and liberty. But 
the freedom and liberty to do as they pleased 
with what they could create and produce. 
They had no concern for lesser folk. Only 
property owners could vote. An owner of ten 
slaves had two votes, or three if he had 
twenty, and so on, A slave, a black person, 
counted as one-tenth of a person, and not 
even to himself but to his owner. Women 
had no vote and few rights. Indians were 
vermin to be crowded out or exterminated. 
Children were the property of their fathers. 

‘The fine words of the Constitution 
were mainly to get the support of the people. 
The Bill of Rights was the rights the founders 
wanted as opposed to what the British had 
allowed them. 

Even so, the Constitution and the Bill 
of Rights are among the most just and perfect 
of any such written for any people. Also, 
their authors were among the strongest, 
most purposeful, honest and intelligent men 
of their time. 

But no objective historian can deny 
that our founding fathers were only for the 
rights of the productive. The issue was 
always the productive commoner against the 
parasitic British aristocracy, who believed 
they were born with the right to be supported 
in idleness. 

The founders of our political and 
economic systems created a major advance in 
the evolution of civilization. But it was 
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certainly not intended for the unproductive, 
the predatory, and the incompetent. Two 
hundred years ago, very few of the unfit 
survived long enough to reproduce. The 
village idiot scrounged for food, did odd jobs, 
and died young. The predatory were killed 
almost automatically. The stupid seldom 
could afford wives and their offspring 
usually perished. 

Medical science was primitive. The 
average life span was about 45. The rate of 
infant mortality was high and childbirth was 
hazardous. It wasn't unusual for a man to 
bury three wives and a dozen children 
during his lifetime. So our founding fathers 
could not have foreseen our surplus 
population with the hordes of morons and 
criminals we have today. 

They couldn't have known that in 
successfully throwing off the tyranny of one 
set of parasites, they had failed to prevent the 
rise of another set. The rights they fought for 
were the rights of the productive to keep the 
fruits of their labor, That was the main 
principle of their struggle. How odd that the 
unproductive, the parasitic, and the 
predatory quote these very heroes in 
demanding their rights to live at the expense 
of the productive. 

Our founding fathers were men, not 
gods. They were practical, not idealistic. By 
the same principle of freeing the productive 
from the parasitic, had they foreseen our era, 
they would have added at least three 
amendments to the Constitution. One would 
have been to abolish slavery and return the 
blacks to their homeland. Another would 
have been that no one without obvious 
potential could be kept alive at public 
expense. A third would have been that only 
the productive could reproduce. 

The big problem with modern 
politicians and economists is that they don't 
understand the roots of our system and 
operate on grade-school idealism and 
wishful thinking. They even take pride in 
denouncing the greatest product of our 
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founding fathers, the "Robber Baron". 

The so-called robber baron was often 
ruthless in taking what he needed to create 
his fortune. The railroad tycoons, the coal 
men, the cattlemen, the grain merchants, the 
oil men. They were great! They were indeed 
unscrupulous, exploitive, monopolistic and 
greedy. They were often excessive, in keeping 
with our violent growth period. But they 
created the wealth that made our nation the 
greatest in history. And they were doing 
exactly what our founding fathers paved the 
way for them to do. 

Calvin Coolidge said, mainly in their 
defense, "The business of America is 
business". He was a real politician who knew 
his true function. He was a power broker, 
combining the functions of business with 
government. 

Our modern politicians and 
economists have turned back the clock. The 
arguments of the Tories in favor of British 
rule echo in the halls of Congress today in 
behalf of our own parasites. 

As I listen to Rush Limbaugh, I can see 
that he knows little of objective history. He 
carries on the myth that our founding fathers 
were really concerned with everyone, not 
just their own upper class. 

Their system was never perfect. It was 
for white men only and mainly, propertied 
white men. Alll it gave anyone else was the 
freedom to earn what he could and keep 
what he earned. that's all it was meant to do. 

But Rush promotes the nonsense that 
our system owes a living to anyone who at 
one time was a working part of the system. 
No matter that he did only what he was paid 
for and got what he earned and put nothing 
by. In harsh reality, he's part of the surplus 
population. 

Rush doesn't acknowledge a surplus 
population. In fact, he encourages the birth of 
even more. Any unwanted pregnancy must 
be brought to term, regardless of the fate of 
the unwanted child or the burden on our 
already overburdened welfare system. This, 
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of course, contradicts his concern for the tax 
payer. Rush knows this. 

But contradictions don't seem to 
bother him. Rush denies not only the 
population explosion but the danger to the 
ozone layer, dwindling natural resources, 
deforestation, pollution, the Greenhouse 
Effect and all the other threats to the 
environment with an impatient shrug and 
gets his audience focused back on the Clinton 
administration. He would have his audience 


believe that all their problems were caused by 
the Democrats and more are being caused by 
Clinton. 

Clinton was governor of Arkansas for 
twelve years and never caused anything. It 
takes a strong person to be a cause and 
Clinton is not strong. He won't cause 
anything as president. 

But Clinton and his Democrats aren't 
causes, anyway. They are effects, An effect 
can't be blamed for what causes it. Fifty and 
more years ago, the cause for most of today's 
problems was addressed. Medical science was 
at a stage where all fertile social dependents, 
criminals, and the insane could have been 
sterilized. It was suggested and argued. But 
commercial interests and misplaced 
compassion won the day. 

The self-centered Conservatives, 
generation after generation, seeing morons 
and degenerates only as a market and a cheap 
labor pool, allowed them to multiply and 
swamp the system. Those millions of non- 
productive and predatory are the cause. 
Clinton and his mob are only the effect. 

Rush Limbaugh's broken-record 
ranting against the Democrats is simply 
boring. What I most object to is his 
disinformation. According to Rush, the 
individual must work hard to convince his 
nearest politician that Rush's solutions will 
save the system. He tells his audience of 
twenty million that the system can indeed be 
saved, that it's really in good shape, except 
for the manipulations of his main scapegoat, 
Clinton. 
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believe his assurances ‘that their lifestyles 
will be secure if they only follow his 
economic advice and rattle the chain of this 
or that political hack. 

T listen to his callers and realize that 
most of them are intelligent and successful. I 
hear the worry in their voices and realize 
he's feeding them garbage, misdirecting their 
efforts away from self-sufficiency and toward 
more trust in a doomed system. 

I've never heard him discuss self- 
sufficiency as such. Nor have I heard him 
discuss anything important from the 
standpoint of individual effort as opposed to 
ineffectual group protest. 

He undoubtedly has as part of his 
audience, some of the best of our species. If 
he was as free and outspoken as he boasts, he 
could urge this segment of his audience to 
learn the self-reliance of their ancestors, just 
in case. But he's neither free nor outspoken. 
His advertisers permit him to denounce the 
bureaucracy. This is always safe, no matter 
how radicai it may seem. 

But let him just once explain that our 
system is on overload and is going to sputter 
out and he'd be off the air in twenty four 
hours. Let him advise his audience to buy a 
Corona grain mill and otherwise direct their 
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efforts toward self-sufficiency and he'd be off 
the air just as fast. His advertisers wouldn't 
want his audience to realize they could do 
without their products. 

No, friends, Rush isn’t the man on the 
white horse. He doesn't have any practical 
answers. He's just another wealthy huckster 
with a flock of sheep to shear. His message of 
unified political action is just as phony and 
self-serving as Clinton's "We're all in this 
together” hypocrisy. 

The main difference between 
Limbaugh and Clinton is that they are on 
opposite sides of the same coin. Neither feels 
threatened by what he sees in store for their 
respective followers. They think their wealth 

This gives false hope to those who are 
aware enough to seek alternatives to a 
lifestyle they stand to loose. Rush is certainly 
aware. I can tell from listening to him that he 
has an excellent frame of reference and so 
must know that this Disneyland for 
dummies is about to close down and doom 
most of his “ditto heads". 

His audience trusts him. They really 
will save them. But there will come a time, 
and soon, when each will wish he had a 
Corona grain mill. 
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Writing with Electricity 

Soak a piece of white paper in a so- 
ution of potassium iodide and water 
for abou te and then Tay it on 
2 piece of sheet metal. Connect the 
sheet metal with the negative or zinc 
side of a battery and then, using the 
positive wire as a pen, write your name 
or other inscription on the wet paper. 


aper, The 
magazine is 
soaked ‘in luke 
warm water and 
fn opened for 


Beclvin We 


‘The result will be brown lines on a 
white background—Contributed by 
Geo. W. Fry, San Jose, Cal. 
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COUNTRY STAPLES: 
FILLING, TASTY, NUTRITIOUS, CHEAP 


by Kurt Saxon 

‘As a small child, over fifty years ago, I loved to 
watch my grandma prepare food. Grandma Dodson 
couldn't write her name but when it came to food, she 
knew how to make any basic staple delicious. Her 
years of experience was an encyclopedia of how to 
ium easily available foods into delicious meals. This 
was a time and era of little or no money; the Great 
Depression. While people back in Brooklyn actually 
starved, ignorant hillbillys never missed a meal. 

‘There were eggs because she had chickens. There 
was milk and butter because she had a cow. There 
was ham and bacon because she had pigs. There were 
beans and corn because she had a garden. She had 
white flour because she raised a surplus to trade at 
the little country store. She didn't own a can opener. 

County staples; simple, cheap, mostly home- 
grown have been what have kept rural folks going 
regardless of the overall economy. But even city 
people could cut their food bills by over half if they'd 
Just learn to buy in bulk and process their own 
staples. It doesn't matter if you've gotten used to 
having all your food processed by others. Country 
staples are easy to prepare and so good your family 
will adapt to an even higher standard of eating, rather 
than feeling you are settling for less. 

One of the most common country staples is 
biscuits. Grandma made them every morning. It 
didn't take more than five minutes of work. I remem- 
ber watching her cut the biscuits with a biscuit 
cutter, I suggested it would easier if, after she had the 
dough laid out, she should cut them in squares with 
a knife and eliminate the need to take up the dough 
around the circles and rework it, She told me she'd 
been doing it that way for forty years and didn’t mean 
to change. 

‘She put the biscuits in a baking pan and slid it 
Into the oven of the wood stove. Then she frigd the 
bacon and eggs and made coffee for the menfolk. Us 
kids had whole milk. 

When the bacon and eggs were done, Grandma 
put some white flour into the grease and stirred it 
until there were no lumps. Then she poured in water 
and stirred until it thickened and it became gravy. 1 
was fascinated that such a small amount of flour and 
grease could thicken to maie such a good food. One 
thing I learned about gravy that I didn't lixe, was that 
ifleft in the pan for more than a few minutes the top 
of it would thicken, so it had (o be used immediately. 


Anyway, the biscuits were pulled open and two or 
three were put on the plate. Then the gravy was 
poured over them and salt and pepper added. A plate 
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of biscuits, gravy, bacon, and eggs was absolutely 
delicious. 

You ought to learn to make biscuits and gravy for 
breakfast. It's quick, easy, and costs practically noth- 
ing. It's filing and along with whatever else you have, 
gives you everything you need to start the day. 

Gravy is very easy to make. You first heat two 
tablespoons of bacon grease in a skillet, Then put in 
two tablespoons of flour and stir until there are no 
lumps. Now put in one cup of water, about one 
teaspoon of salt, a half teaspoon of pepper and stir 
constantly until it thickens to where it stands on its 
own (oat least a quarter inch high. Otherwise it's just 
‘a sauce and would soak into the biscuits and just 
wouldn't be right somehow. 

‘The next staple is cornbread. It’s simple and easy 
tomake, so good, so filling, and so cheap. Ifyou grind 
your own with a Corona grain mill, the cornmeal costs 
‘only 6¢ a pound. Cornbread has been a southern 
staple for centuries. 

‘A pan of cornbread was made for every lunch, 
along with pinto beans, No matter what else there 
was, there was always cornbread and beans. [liked to 
crumble a slab of cornbread and cover it with beans 
and thick, hol bean soup. It had the most fantastic 
taste. Cornbread and beans make a meal in them- 
selves and are so cheap, they are insurance against 
hunger. 


Cooking pinto beans {s very simple. Keep them 
covered with simmering water until soll, up to six 
hours. Most recipes say to soak them overnight, 

use a Crock-Pot. I put in two cups of beans, 8 
‘cups of water, a half pound of bacon (optional), 2 
teaspoons of salt, 2 teaspoons of pepper, and cook at 
the highest setting for 6 hours. Anyone can do this 
and with a standard Crock-Pot, it's so simple there 
can be no errors. 


‘Then there are com pancakes, or griddle cakes as 
they are sometimes called. These are cooked like 
regular pancakes. The only difference in their recipe 
is that more water is added to make the batter as thin 
as regular pancake batter so it will pour. They were 
often made as a main supper treat. 

Com pancakes are indeed a real treat, 1 always 
spread the hot cakes with butter and put on salt and 
pepper. I used to make batches and pack them for 
lunch. They were ever so tasty and filling. 

I suppose you could flood them with syrup, but T 
never did. 

‘Then there are regular pancakes or plain griddle 
cakes. Of course, pancakes are pretty common all 
over the United States. But few people make pan- 
cakes from scratch anymore. However, homemade 
pancakes are much cheaper than commercial pan- 
cake flour. Also, they taste ever so much better than 
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store-bought. They have a better flavor and consis- 
tency. 
‘The recipes below are from The Settlement Cook- 


boo! 1927, 


CORN BREAD 
44 teaspoons baking powder, 


1 cups flour, ; 
I cup sweet milk, 
P 5 


3G cup cornmeal, 


WB terspoon salt. 2 tablespoons butter melted, 
1 egg, \ : 
Mix the dry ingredients by sifting them together. Add the 


milk, the well beaten egg and the butter. Beat well and bake 
ina shallow pan in a hot oven, (375° F,) ewenty minutes. 


CORNMEAL GRIDDLE CAKES 


1 cup four, 134 teaspoons salt, 
{cup cornines, Yeups milk, 
Ltablespoon baking powder, 1 or 2 eggs. 


Mix the dry ingredients. Ben? 
milk, and combine the two mixtw 
may’ be added to the batter. C 


tg wel, add salt and the 
tablespoon of molasses 
as other Griddle Cakes. 


PLAIN GRIDD. 
2 terspoons baking powder, 
Leup four, 

YK teaspoon salt, 

Sife the dey ingredients. Beat the egg. Add the milk, 
ie i gradually to make a smooth batter, add melted 
il, EF not thin enough, use more milk. 

Heat an iron griddle and grease it with a piece of fat. 
the cakes on the griddle from the end of a large spoon 
the eas are fl of babes, arn 
the other side. Wipe griddle with a g 
The egg may be omitted 

Larger quantity: 3 cups flour, 13 tablespoons baking pow- 
der, I teaspoon salt, 2 cups milk, 1 egg, 2 tablespoon melted 
butter oF ol 


Pour 
When 
rh a pancake turner, brown. 


ed Cloth alter each baking. 


BAKING POWDER BISCUITS 
sitour 4 1011 cup milly or water, 
4 etipom baking powder, | 2tblespoons shorenig, 
Tenrpoon sale 

Sift the dey ingredients together, Work the by 
four witha fork ops of fingers. Mix the mil 
sig then prada antl ag sofa an be handled ey. 
Potit on’: loured board and fell ancl 4 inch thick Cue into 
founds afi bake in very hot oven (380° F) 10 to. 1S, minutes 
{iis sulle Rour us possible on the board when shaping the dough 


Blectrietty-—Two lumps of sugar 
» he dani predic 
co minfiae 


How to Cut Glum—Having privately 
aipned ‘@ thread in sulphur, wrap. ft 
found: the pare of the glass "you wish 
Toveut, then sot fire toi. and: by im- 
meruing. it. smartly nto cold “water 
TEAM Immediately cut in the way re. 
ulred, ‘good deal 
oe curiosity, G0 very Use 
fulon some occasion: 
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THE MOST DANGEROUS 
KIND OF COLLAPSE 


by Christopher Maxwell 

Many books and articles have been written and 
many discussions held about how to survive after the 
collapse of civilization. Many scenarios are presented 
as to what sort of event will trigger the collapse, and 
how long we have before the crash. 


Many writers in the field, myself included, have 
wasted a lot of ime and energy theorizing and looking 
for warning signals (hat the crash 1s eminent. [have 
finally come to the conclusion that the collapse of 
"Western Civilization” will be more dangerous and 
difficult than the sudden cataclysm we were all 
waiting for in the 1970's. 


‘Today in our cities, hunting packs of savages 
roam the littered streets and burned-out storefronts 
searching for food, women, and anything they can 
steal or anyone they can attack. Tribes of these 
looters live in abandoned, boarded up buildings 
without heat, running water, or electricity, 

Does any of this sound familiar? Of course it does. 
It sounds just like all those novels about life after the 
end of cvilization as we know it . CIVILIZATION AS. 
WE KNEW IT ENDED TWENTY-FIVE YEARS AGO! 

‘The problem is that civilization did not end every- 
where at once. We have all heard the saying "Rome 
wasn't built in a day". Many of us never considered 
the other side of that; "Rome didn't fall ina day". Many 
history books list 476 A.D. as the date of the fall of the 
Roman Empire, because that was the year that the 
city ofRome fell to barbarians for good. Infact, Roman 
civilization had been declining and devolving into the 
feudal system for centuries. Most of the residents of 
the former Roman Empire were living lives of sav- 
agery end brutal oppression long before 476. 


‘There were attempts by both the Eastern and 
Western Empires to reform and restore the Empire 
and re-establish Roman civilization. Some of these 
did temporarily reverse the decline and even push the 
barbarians back from territories they had occupied. 
Despite the hope generated by these restorations, 
none of them lasted longer than the life of one 
Emperor or General. The ruling classes and the 
masses were too degenerate to continue the work 
after the man who started it passed on. 

(Our own country is degenerating into a socialist 
police state. Some years it moves faster than other 
years. Some places are declining faster than other 
places. This process is much more dangerous than 
the sudden crash many of us were expecting. Yes, a 
crash would have been terrible, but then the survi- 
vors could have gotten on with the process of rebuild- 
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Popular Mechanics, 1919 


Coop for Sitting Hens 


‘When’ several hens are to hatch out 


settings at |’ same time, considerable 
space can saved and much con- 
venience aff: ded by making a coop as 


shown in the illustration, It consists 
of an outer frame of boards, 1 ft, wide 
and 6 ft. long, or as long as desired for 
the runway, ‘The frame is divided into 
compartments by boards extending 
from end to end, each compartment] 
being for one hen. The frame is -——— 
placed on level ground and staked i 


ing, If we continue on this incremental decline into a 
banana republic, the collapse of Western Civilization 
could take the rest of your life. 

‘The dangers of this are illustrated today in the 
Union of Former Soviet Socialist Republics. Commu- 
nism lasted long enough that there is no one left alive 
who remembers how to do things any other way. It 
would be funny watching them ask the U.S. Govern- 
ment how {o slart a free market economy, ifthe U.S. 
Government knew the answers! 

‘The decline of our civilization may take long 
enough that there won't be enough people left who 
remember how things can be done and canstart over. 

Our civilization 1s degenerating and decaying 
right before our eyes. It's degenerating at different 
speeds in different locations, so some places remain 
civilized after others have turned to barbarism. Mil- 
lions of people keep going to work and making their 
car payments and their mortgage payments. Some 
small owns and rural areas will remain civilized long 
after the last cities and suburbs have become unin- 
habitable by decent people. 

Government remains, in fact it grows at a faster 
pace than ever. Unfortunately, government at all 
levels is in the hands of those who are bringing this 
civilization down, not those who are trying to save it. 

After the recent rioting in Chicago, the Chief of 
Police informed the citizens of that cily that the scum 
who went out looting and burning “are not the 
enemy", Not his enemy. maybe. 

In fact, our present penalties are no threat to the 
criminal rabble who terrorize our sociely. "Civil" 
seizures, fines, legal expenses, and even Jail time are 
no threat to the worthless scum who produce nothing 
and therefore have nothing to lose. The law, and the 
penalties for breaking the iaw, are only a threat to 
those who have worked, produced, accumulated some 
possessions, and therefore have something to lose. 

‘The only thing that will deter the mindless crimi- 
nal scum of today is fear of imminent death, and we 
have a government that sends troops into a riot with 
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place. At opposite ends of each com- 
partment is a hinged cover. The 
tervening space is covered with wire 
netting, with shelter boards placed 
loosely over it, Under one of the 
hinged covers the nest should be 
placed on the ground, and at the oppo- 
site end food and water are provided, 
Each hen has plenty of space to exer- 
n, and must at least get up for 

The individual covers 
permit separate examination of the 
eggs, or feeding of the hens. 


unloaded rifles. 

‘There will be occasional attempts at reform, but 
even if they succeed temporarily or locally, the long 
termtrend will not be reversed. The election of Ronald 
Reagan in 1980 is a good example of this. Reagan 
could never get our degenerate Congress to stop 
spending more and more money every year and 
couldn't get our degenerate electorate tovote out their 
degenerate Congressmen. 

“The same voters who elected Reagan because he 
sald he was going to stop the government from giving 
the taxpayers money away screamed when they 
found out he meant {o cut off their government 
money, too. 

‘Those of us who expected an economic collapse 
before the Reagan Postponement never suspected 
that the U.S. Government could borrow $3 trillion in 
ten years. I still find it difficult to believe that people 
willloan the U.S. Government money. It's like loaning 
money toaretarded crack addict. The only way hecan 
pay it back fs to rob you first. 

Of course, our degenerate bankers and finan- 
cers, like the rest of this society, all think the 
government will rob somebody else. 

The fact that civilization is crashing gradually 
Ieads some to think it isn’t crashing at all. These are 
the people who will not be ready when the barbarians 
show up at their door. These are the people who will 
expect the government to save (hem when disaster 
strikes. 

For those who are preparing for the worst, there 
are a few complications in this situation that were not 
in your survival plans. For one thing, it means you 
will have to forget that idea about raiding the National 
Guard Armory and digging in .50 caliber Brownings 
around yous house. It wouldn't be a good idea to 
attract that much attention. You are still subject to 
the laws because you have something to lose. 


You will just have to regard the police asa larger, 
more organized band of marauding looters who will 
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leave you alone only as long as they are unaware of 
your existence. Ifyou are openly armed during a riot 
or disaster, the police are likely to disarm you even 
though they can't protect you. 


For example, I'm writing this on a computer, 
because I can write four times as much and turn out 
better quality writing. But [have a manual typewriter 
and a filing cabinet. 


¢ good news is that the oll companies and 
electric and other utilities are still operating, too. The 
fact that telephones, electricity, gas, and running 
water are still available most of the time makes life a 
litle easier and makes more preparations possible. 
Using these amenities to save time and get more work 
done is OK, as long as you are not dependent on them 
for the future. 


‘The fact that civilization is decaying slowly makes 
it possible for me to return to the city for ayear toraise 
some more money, This is a calculated risk, that the 
additional money will improve my chances by more 
than enough to compensate for the fact that I won't 
get out of the city if a serious emergency happens 
while I'm here. 

The biggest difference between the slow decay we 
are experiencing and the sudden crash many ex- 
pected will be the survival of government. 

Many of the most dangerous non-natural disas- 
ters can only be caused by government; riots, police 
strikes, hyper-inflation, terrorism, failures of over- 
centralized monopoly power systems, nuclear acc!- 
dents or nuclear war. 


Nuclear power and many other monopoly busi- 
nesses could only exist with government support and 
protection. These government supported monopolies 
are the cause of some of the most dangerous potential 
disasters in the world today. 

Government is also the biggest obstacle in mak- 
ing realistic plans to survive these disasters. Govern- 
ment will try to prevent you from buying the chemi- 
cals, medical supplies, weapons, and many other 
items you might need unless you want to take the risk 
and the extra expense of violating the laws. 


You may not be able to afford the land you want 


to buy because government takes over 40% of your 
earnings away from you to support system-depen- 
dent people. These very same system-dependent 


people will be one of the biggest dangers in the 


aftermath of any disaster. 

Just as the forces of the law cannot protect you 
but try to prevent you from protecting yourselt: 
Government cannot prevent the collapse of civiliza- 
tion, but will be around to try to prevent you from 
surviving it 
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A Broomstick 
Horse 


Popular Homecraft 


January-Fennuany, 1939 
GRAY WOLF 


‘OR a fast ride across the open prairie, this broom: 
horse will please your younger brother, and 
cally no trick at all to make this bronco. The 
ad is sawed from a wood block and is rounded 
at the top and then drilled for two dowels, Fig. D, 
which serve as ears. 

Nostrils are made hy cutting recesses in the upper 
edges of the nose and the mouth is a groove around 


the end and the sides, while the eyes are made as 
shown in the detail, Fig. E, which also shows the 
din . 

The complete head is shown in Fig. A and the 


two views, Figures B and C give the sizes as well 
as the shape of the head. 

he body, Fig. F, is a broom handle drilled to fit 
0 the head a Paint the horse any color and 
we shown in Fig. F, black, For a realistic 
touch, pai mouth and nostrils red and the e 
Mack and white. A cord or a narrow leather strap 
passed through the hole drilled through the head at 
the end of the mouth, will make a dandy bridle, 


e Oo eae 
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One child or nine, balanced load or not, 
can ride this free-spinning whirl-arownd. 
They push with their feet to make it go 


Whirl-around swing 

Sunest. iogroat sen 
ruicihes tomes tas eel (as Ue 
hig attra in the yard of Jerre P. 
Theatr vert; Wosblagion, whe bull 
iene some 


Automobile wheel hearings: 
censily, go ast 


He first set an 8:i 


short spindle axle of a 
wheel assembly: (bolt the 
back plate, removing bn 
dlvilled four holes, spaced at equal inter 
vals around the wheel rim (for attach 
the chains with heavy: rings) and placed 
‘wheel on the aste, complete with h 
to keep the joint dry and free-tun 


Fume 


uro wuee uu 


in ALE 


én 
2512" UANK 
F tows 


Four half-tapped 2 by 12's give the square 
seat, are joined together with bolts. The 
chains attach to the seats by heavy ham- 
muck wall plates. Adjust the chains to 
have svat about £2 inches above ground 


3460 


“PINTO” 


FLERE IS A sturdy rocking horse de- 
signed for the enjoyment of any lively 
youngster four to seven years of age. The 
base on which the horse is mounted is made 
of I-in. pine lumber nailed together and re~ 
reed with steel braces bent from ¥% x 
. stock. The parts for the horse are 
scrolisawed from ¥2-in. plywood, the head 
and foreleg being in one piece, while the 
hind legs and body are cut in pairs accord- 
ing to the squared pattern shown for each 
After assembling the horse and base, the 
hosis are fastened to small wooden plat 
forms with inside corner plates and the 
entire unit then is clamped to two U-shaped 
rods by wooden blocks notched to fit over 
the rods and screwed to the platforms as 
shown in one of the details. A length of 
brass tubing slipped on each of the rods 
before bending serves as a bearing, per- 
mitting a rocking motion when the rider 
pushes forward on the dowel handle bars 
Popular Mechanics 1958 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL. 8 3461 THE SURVIVOR VOL. 8 


ROCKING HORS 


fitted in the horse’s head. Short lengths of 
brass tubing inserted in holes drilled in the 
upper ends of the base uprights provide 
bearing surfaces for the rods. A small hole 
drilled vertically in the top of each upright, 
as shown in the detail on the right side of 
the drawing, provides a means of lubricat- 
ing the bearing surfaces to reduce wear 
and noise. 


d and nailed on the head. 
Hi Sibley, Nuevo, Calif. 
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Bogie CANN EST AIOCS EEBRUARY, 1951 


FROM YOUR 
BACK YARD. 


By Betty Thompson 
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DP) YOU KNOW that you can make 
fine clay pottery at practically no cost 
for materials or equipment? The clay usu- 
ally can be had for the digging, right in 
your own back yard, and a quart or two of 
fresh milk will produce that soft, velvety 
glaze you've admired on fine’ pottery. 
‘There's no need to worry about intricate 
glazing processes or critical firing temper- 
atures in ovens or kilns. The sun will take 
ing process and firing 


done 
Kiln made from a few loose bricks. Suitable 
clays are almost universally available. In 
its natural slate, common clay will be 
found in a variety of colors ranging through 
shades of tan, green, blue and even bl 
However, as a rule, all ordinary clays turn 
a reddish brown when fired because of the 
presence of iron. 

Art objects in clay, such as lamp bases, 
figuri hh trays and vases are formed 
in various ways. Some can be thrown on a 
potter's wheel, while others, like the horse’s 
head illustrated, must be’ modeled free 
hand. ‘The straight-sided vase, pictured on 
the opposite page, was made by 
pressing clay inside a cardboard carton 
‘he base was »Ided later. The rectangu 
Inmp base wa’ rmed ina similar fa 
opt that th ‘ay was first worked into 
balls of a fairly uniform size and then 
pressed against the sides and ends of a 
cardboard shoe box. 

Now, to carry out the simple process from 
the beginning, first locate the clay and test 
it by moistening a small amount with wa- 
ter, working until pliable. ‘Then rub be- 
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tween the palms until it forms a long roll 
about % in. in diameter. Coil the clay 
around the index finger. If the clay will roll 
easily around your finger without break~ 
ing, it is suitable for pottery making. Next, 
dig'a pailful, or so, and place in a container, 
leveling off the top of the clay. Pour in an 
equal quantity of water, by measure, and 
allow to stand overnight. Then pour off the 
water slowly and skim off the soupy mass 
which has formed. Strain this through a 
fine-mesh screen to remove any foreign 
matter and allow to dry until it is once 
more cohesive. Now the clay is put through 
the kneading process known to potters as 
wedging. The purpose of this is to remove 
all the air bubbles and reduce the clay to a 
tight, compact mass that is neither so wet 
that it sticks to the fingers, nor so dry that 
it tends to crack while being kneaded or 
wedged. To get a good modeling clay of 
the proper working consistency, it is nec 
essary to do a thorough job of wedging. 
After a period of wedging, slice the clay 
into thin strips with a fine wire held taut, 
then press the strips together again and 
repeat. In euch wedging stroke, use the 
palms of both hands side by side, and ap- 
ply sufficient pressure to flatten the mass 
of clay. After flattening in this manner, 
some potters pound the clay mass alter- 
nately with the palms.,In reforming the 
clay mass after each stroke, care should 
be taken not to fold it so as to entrap air. 
After a thorough wedging, the clay is ready 
for 

‘To further illustrate the process, a sim- 
ple “one egg” skillet has been selected. 


Roll the clay to @ uniform thickness and then 
cot ond bend a strip to form the sh 


let handle | 
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Skilled potters would either pat the clay _ strips. Then cut a strip from the 
into the shape required, or throw it wide and fold it to form the handle as i 
on a wheel, but a simpler method is to Fig. 2. Joining the handle to the bod: 
mold the clay in a small pie tin into wi y piece of pottery calls for special 
a soft paper napkin has been pressed, Fig. ‘The body still should be moist on the sur 
1, Build up the thickness in the tin to about face but, as potters describe it, “leather 
¥, in, and then smooth with the fingers and hard.” ‘The handle should be of a some- 
large spoon until the surface what softer consistency as it will dry more 
shape and degree of smooth- kly. Place the handle on the body of 
the sun until the el skillet in the required position, press 
ape. Then mly in place and smooth the joint with 
c ut onto a board, upside the fingers until you form a uni~ 
down. Smooth the bottom and flared ed the joint, Fig. 3. Again set the 
with the back of a spoon. If the surface is work in th to dry. 
too dry to smooth easily, just wet the spoon _ Now, bu ple furnace, or kiln, for 
slightly to soften the surface of the firing, using I bricks placed loosely 
Now, to make a handle, roll a srall on edg Fig. 4. Or, if you have one, 
quantily of the clay toa uniform thickness. outdoor is just the thing. Use 
‘This can be done by placing th be- wood and cl fuel. Before plac- 
tween two wooden strips of uniform thick- in the kiln, however, make 
ness and rolling with a short length of 1-in. thoroughly dry, as otherwise 
dowel, the ends of the dowel bearing on the kc during the watming-up pe- 


Fill the skillet 


the improvised i ‘eight hours to form a glaze on all the surfaces, 
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riod. In any ease, place the work in the im~ 
provised kiln before kindling the charcoal 
so that it will warm gradually to the max- 
imum temperature. The time of firing av- 
erages about six hours, and it is necessary 
to keep the coals red hot during this period 
of time. The work should be directly in or 
on the bed of coals, Fig. 5, not above it. At 
the end of six hours of maximum heat, the 
work is removed and allowed to cool. 
‘Now comes the glazing process and that's 
simplicity itself, Just fill the skillet brim- 
ful of fresh milk and let it simmer on the 
hen stove, or on the fireplace, for about 
ight hours. Then immerse the work in 
boiling milk for about 30 minutes, and 
there you are, ready for frying an egg as 
Fig. 7. For art pottery, a novel color var- 
jation can be produced by using sweetened 
condensed milk instead of fresh milk. Coat 
the surface of the fired object with con- 
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If you purchase clay from dealers in art 
supplies be sure to get genuine clay, and 


THE SURVIVOR VOL. 8 


not the product manufactured especially 
ow firing temperatures, Three to five 


densed milk and bake for an hour in an 
oven at 550-deg. temperature. This process fc 


results in an unusual bronze-black finish, pounds of clay should be ample for ex- 
very similar to the most costly art glazing. periments. Keep the clay wrapped in a 
Not only art pieces can be finished in this damp cloth until ready for use. If it hardens 
latter type of glaze, but nearly all orna~ when unused over Jong periods, moisten 


With warm water and don't neglect to do a 
thorough job of wedging before using, This 
is the most important step to success in this 
process of pottery making. 


ly 
men pieces are good subjects. The fresh- 
milk glaze does not color the clay, nor does 
it change the reflective properties of the 
surface appreciably. 
POPULAR MECHANICS 
Shrimp Trap Made from a Box 
Has Slat Bottom 


Popular Science JULY, 1946 
No Electric Fan This Summer? 


Harness the Nearest Breeze 


nthe dim, for- 


EN 


gotten days when elec. 
trie fans ¢ 
they still 
But then, 
wind w whis 


TAY 


£4 


ind deflector takes ad- 
vantage of the fact that 
every latitude has its 
or directional breeze 
blows most of the 

n one point of 

If your 

is hot while your 
xt-door neighbor's is 
relatively cool, the 
chances are that your 
ndows run parallel to, 
‘oss, the di- 


August, 1939 


Fishing for shrimp, erawfish, eels, crabs and tur~ 


ties ie stoplified with this trap, which is nothing rection of the wind. De- 
there than’a wood box with a stat bottom. Knock  flectors' or vanes, made 
the bottom out of the box, ut two V notches in the of waterproof plywood 
fends as shown, and nail lath % in. apart up tothe or similar material and 
point of the V, where an opening % in. wide Pro- = rounted on angle 
Vides the entrance, Bait with meat or cottonseed Oot ag shown, will 


take, ‘The mooring rope should be long enough to 
lift trap into skiff without untying the anchoring 
stage. —R. L, Schreiber, Chicago. 


turn the flee 
in upon you—R. M. 
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Carving small animal form out of solid wood. 
Note the variety of fools available 


Popular Homecraft Nov. 1937 i] 


The Hand Grinder 


A Useful Tool 


are readily followed, 


we 


Sharpening o die while 
Hock Free-hand grinding. 


Carving an ornamental lamp, in 

the form of a boat, from solid 

Hock, Note the clatily of form in 
the entire model. 


Ti is possible to obtain drills, 
grinding wheels of many sh 
and sizes, polishing wheels, sanding 


OMECRAFTSME ee ase the polihers “Tisce, sanding drums, wire wheels, 
who have had no ex- felt wheels, rubber wheels, small 
perience with a small saws and cut-off wheels. Also there 


hand grinder will find, upon 
investigation, that it may be 
put to an infinite variety of 
practical uses. To our mind, 
it is one of the tools which may 
he termed indispensable to 
any workman who wishes to 
minimize labor and produce 
fine results. 

A grinder of this type, € 
ily fitting the worker's hand, 
has a practically limitless 
number of attachments which 
are procurable for use with it. 


is a large variety of cutters suitable 
for working in plastics, wood, soft 
metal and steel. Sanding di 
drums come in many size 
fine, medium and coarse grits. 


‘The hand grinder may be 
made into a. very efficient 
athe with little labor, It may 
be used as a spindle carver on 
a simple post mount. Tt be- 
comes a sensitive drill when 
properly mounted. And it may 
be tsed as a router by mount- 
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ing it on a small frame with 
an adjustable collar to gauge 
the depth of cut. 

By using selected stones or 
abrasives, the craftsman can 
etch on steel, glass and other 
materials. Many beautiful ob- 
jects can be produced by etch- 
ing, such as mirrors, picture 
frames and glassware. And 
suitable designs are obtain- 
able for this kind of work. 

With the infinite variety of cutters 
obtainable, almost any kind of wood 
carving may be produced. Since the 
grinder operates at an exceedingly 
high speed, a fine, smooth cut results 

Linoleum block cutting for block 
printing may be done with this fine 
tool. Many designs which involve 
laborious hand work become simple 
when worked out with the hand 
grinder, Polishing small objects. is 
also simplified when a tool of this 
type is utilized. 

Every craftsman feels the need of 
‘odd tools in his workshop which are 
ordinarily not listed in catalog: 
Such may be made with the aid of 
the hand grinder, including punches 
for leather stamping, chasing chis. 
els,, small wood chisels, background 
stamps for wood carving, and m 
others, 

Jobs of soldering may be done 
with greater ease by using the grind 
er to clean and finish the work after 
the solder has been applied. Burrs 
may be removed quickly from cast 
ings comparative ease and 
especially in practically i le 
places, by using small tools with the 
grinder. It is especially fine for drill- 
ing, sanding and finishing in the pro- 
duction of models. Tt is actually an 
all-around tool which may be put to 
a great variety of uses in producing 
better work with a minimum of Ia- 
bor, Many stich operations are illus- 
trated. Probably no tool which the 
workman may possess can be put to 
such a variety of practical uses as 
the hand grinder 


+ 
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Improvised Lathe Turns Small Objects 
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eee Dae 


By Le M. Mitchell 


R’S lathe 
icted_ at 


hor 


built to hold a 
ler, this ver 
work requiring, 
Wr jobs not aclapted 


I electric 
satile tool is 
high speeds a 


the hiloc 
off hand 
tailstock is $0 con 
‘a small table may be 
we lathe can be used as 
lation for 

In short, thi 
tiny workshop. 

Te may be constructed wholly fro 
small bits of lumber to be found 
the workshop plus a few bolts 
woodserews. The bed which runs 
the full length is made of two pieces 
of 34” x, 134" stock, placed so as to 
leave 14” clearance between the two 
pieces. This 
tool post and 

The tailstock spindle 
installed before 
completed. The spindle must then 
be centered with great care. A mis: 
step at this point will result in all 
work having a slightly tape 
‘The c 
spindle is to assemble the la 


the motor, and bring tailstock to mo: 
tor chuck. An impression of 


proper horizontal location 
spinille. At this leation bo 
slightly smaller than the proc 
Sctew’ which serves. asa. taistock 
center, Thread the lag screw into 
this hole. 

Large steel knitting needles 
make the necessary wood tuning 
tools, Four such tools constitu 
rly complete set: one with a fish- 
tail end, one with an inverted fish- 
{ail end, one straight across ancl one 
slanting at a 45-degree angle, These 
knitting needles are inserted into ole 
handles of discarded. ice-picks left 
‘over from the days before the elec: 
trie refrigerator. 

On this lathe may 


chessmen which will be original 


art of the 


gu and delight the 1 
pient who plays chess. A set of 
checkers was made on’ the lathe 
shown. inthe photograph, and. the 
tvood for the set came from a cherry 

chopped down in the owner's 
ard. The fisherman can cut 


red, yellow or white to suit his faney. 

outstanvling advantage of this 
jous lathe is its portability. Tt 
be unbolted from the workbench 
and moved to any other location with 
in reach of an electrie socket 
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‘Painting’ With DYED FEATHERS 


POPULAR pane JANUARY 1948 
by Elma Waltner 


“PAINTING” pictures with feathers is merely 
the trick of arranging dyed feathers over the 
traced outline of some familiar object, such as 
a bird or bouquet of flowers. Start with white 
feathers, preferably chicken feathers plucked 
from the breast or back. Do not use wing or 
tail feathers with heavy, stiff spines. Wash 
feathers in mild soapsuds and warm water to 
remove the natural oil. Rinse thoroughly. 

Ordinary fabric dyes are used. Follow the 
dye manufacturer's directions as to quantities 
and methods of preparation. Feathers usually 
dye best if dipped when wet. Right after rins- 
ing is the time to dip so have the dye ready 
then, Dip the whole feather so that the color 
“takes” uniformly. Place on newspapers to 
dry, taking care that the feathers are not 
curled when laid on the paper. 

Details below give crosshatched outlines 
and key the coloys of the feathers used in 
making the bouquet and bird pictures shown 
in the photos at the right. Notice in the details 
that the flower petals and leaves are made by 
gluing the colored feath he outlines, 
However, the vase is pai ectly on the 
paper using either blue water colors or art- 

"oil colors. Likewise, in the bird picture 
the lilies, pads, and the body, head and tail of 
the bird, and the heads and leaves of the eat- 
tails are made by gluing the colored feathe: 
the outlines. Balance of the details 
are filled in with water colors. Pictures are 
framed under glass in ordinary picture 
frames which can be hung on the wall or 
made into attractive serving trays by glu- 
ing handles to the frames as indicated in 
the lower photo. Short lengths of dowel in 
various sizes make attractive handles. 


cotor GUIDE 
A-AQUA 
pares 
‘BR_BROWN 
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WIRE LAMPSHADE FRAMES 
assemble rel. quvichls 7 wilh lhese / G5 


\ (8 . i : ny 


Popular Mechanics April, 1939 


Yanai 


HALE-LAP 
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‘THE MECHANICAL PACKAGE MAGAZINE 1932 


Making Stereoscopic Shadow Pictures 


Light bulbs are consbec withe 
Gchogname of same colors as 
Ihab sed inc the Spectoctos 


36 


With the uso of common colored cell 
sterooscopy. The shadow of the ball will 


Miss people have seen motion pictures: 
‘or shadows at the theater which appear 
to have depth, but they do not realize that the 
same illusion may be produced at home in a 
very simple but effective experimen 

‘This is especially easy to perform as an ex- 
periment since the introduction of colored cel- 
lophane. Motion pictures with depth require 
a special film, but the shadow pictures as 
shown here are not at all complicated. 


Apparatus Needed 

‘The only things you'll need to investigate the 
effects of the stereoscopic phenomenon are two 
small flashlight bulbs and sockets, a battery, 
and some sheets of colored (red and green) 
cellophane, 

Cover two flashlight bulbs, one with red 
and the other with green cellophane. "Make 
‘of spectacles of the same materials. See 

i You can get the colored 
cellop! wost_grocery stores, at a 
stationery store, or off the wrapping’ from 
candy bars, See that the red has a slight o- 
ange tint, as a better result is obtained. 

‘Arrange the lights and the screen as shown 
on the drawing’ ‘The room should be dark 
except for the red and the green lights. View 
the shadow at a distance of about 3 to 6 feet 
fon the opposite side of the screen from the 

hts. 


Stereoscopic Effect 
Hold the glasses as shown on the drawing, 


ed on the same side as the red 
ct is moved from the screen 
toward the lights, the shadow on the screen 
appears to be moving from the screen right 
out at your eyes. One of the most effective 
ways to demonstrate the illusion of stereoscopic 
depth is to swing a small object on the end of 
a string back and forth toward the lights. 

‘The explanation of the phenomenon is as 
lows: We judge the distance of objects from 
fe and by the amount of con- 
ence (turning in) of the eyes that is re- 
quired to see them clearly. Both principles 
are found in this experiment. 


Effect Obtained Anaglyphically 

As an object is moved toward the lights the 
size of the shadow on the screen becomes 
larger. It appears to be coming toward the 
observer. 

‘The use of the two colors merely filters out 
corresponding colors, and causes the eye to see 
each its proper image. ‘This color filtration 
and control of the eye is, in stereoscopic phe- 
termed “anaglyphic” and the two color 
object ielyph.” — Phonetically, the word 
is pronounced annagliff. 

A number of stunts can be tried. Hold a 
large knife near the screen and slowly move it 
toward the lights. Toss a small ball with 
‘one hand from near the screen to the other 
hand held under the lights. Each one of the 
audience will think it is being thrown in his 
face. 
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Purdve expert erected this plastic greenhouse on his 
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5 
¥ 


form. Structure helf this size can be built for $75 


Plastic Replaces Glass in Low-Cost Greenhouse 


YOU CAN GROW yo' 
and even flowers this wi 
covered greenhouse that covers 400 squa 
feet and costs only $75 to build. Heating w 
add to the ¢ decide 
ve blooms and 
fresh vegetables esigned at 
Purdue University ack-yard green- 
house consists of a plastic cover stretched 
over a wooden framework of two-by-twos 
‘The framewor gid, 
10 shadow 
n, with glued-and- 


nailed gusset plates at all j 
trusses. The cover, which i 
year for about $10, withs 
hail, d snow. It is easily 
‘The plastic retains moisture exceedingly 
which makes for less watering. Be- 
cause the covering is slightly opaque, heat 
the sun does not build up in the plas- 
greenhouse as much as it does in the 
tional hothouse. Swingout windows. 
-covered wooden frames are 
op r short periods every day or so 
to ventilate the building. 


Two-by-fours and two-by-twos make up simple frames 
ive strength 
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The following "Three the qq ina loft the apoon of the Great, Huge Bear 
Bears" is the original " late The door wae sanding in his porridge. 

of what you know as | ay ang harm and never 
"Goldilocks And The 

Three Bears" This was 
taken from Harper's 
Monthly, Jan., 1875 


and secing 


andl then, perl 
her to eeakfast ; fort 


Bad 
herself. 


‘So fitat sho tasted. the por 
ear, aint that was too hot 
fsait-a bad word about that 


Miditlo Hear, 
I nho wait a fae word abont, that too. 
vt then sho went to the porridge of the 
Little, fasted that 

too cold, 


“Somebody has been at 
inp porridge!” 


sil tse Great Hugo Bear, in his great, 
rorglts tnt! volen, And when tho Middle 
Howe lunkesd at bla ho waw Uhat tho apes 

1 "they worn worrle 
Tad eon allyer ones, the 
ity oli WYowinn would havo pub L 
ackst, 


THE STORY OF THE THREE 
BEARS. 
Hor Hittle Polka. 
PROM MONBRT SOUTHEY'S “THE DOCTOR.” 


"A tale snes my content the mids 
‘comm en an gree philosopher 


“Somehorly has been ab my 
porridge P? 


a hia mbitto voleo. 
Hh, Wee Heat looked 


Qie a re ee Tee 


Bears, who Tived together In hows this, ave there wan Ue apoon jn tho por 
of thelr awn In a seood. Ono of Tig pot, bt the porridge all gone. 
i» Little, Small, Wee Bear, and ot 2 _ ic 
Set Be eaeete *Sometly ha en ot my prea ha ene i 


at wp 
| Weo Bear, 


Grent 
thie pokey 8 
ave Beary 
tho Midis Heat, 
Great higo Bent nl 
hair tail Inj 0 ldo chair for the 
Sint Vee. Bent snd nti 
for the Mito er, ans great 
to Great, Higo Date Ant Th 
Alva tomo in Tito ed for the Altiey ay vies 
Bash ae anda misled be othe a Go Gel ag Tee 
{hus Mite There, and a gene hed for tho wan foo high at tho head for her, “g z ve, 
Gia Hog Ha oe fee Nigh oe, tho bed of te Bidalo Somebody has been sit 
Ouweag after thes hal made the porridge eney and that wae too high at the foot for fra ope 
spots eesily bedi te orig est ean use ese ee eters AU ANT cljate] 
furtktgespete, they walked ont into the of tho Little, Small, Wee Bear; and that E 
ek the perro wae cooling, tat as nether too high at tho bread nor atthe 
Tn ight not tun their montis by begin- Fact bt jost right. So she covered. ereelt 
"Ant hile they up comfortably, and Jay there ill ehe fell 


raid tho Little, § 

ial, wee yoiee, 
Upon thin 

sui ene Ba en 


tuys th Lat 


‘Three Bears, seein 
ret {helt honor a 


about then. Now th 
al _not put the hate enahfon 
10 rose from the ehair of the 


“Then the little old Woman w 
ht inter the bod-chamber in. whi 


said the Great, Huge Wear, in his great, 
rong, grail voice. 

‘and tho Tittle ole Woman had equated 
down the soft cushion of te Middle Bear. 


svere walkig, a Tittle ol We fast asleep. 3 
Hho hae, ho could no hare Toot, fig thietimo the Three Bears thonght their“ Somebody has been sitting in 


meat 
the wintlow; 


i; for first sho looked in porridge: he came 
ial then sho peeped in at wine te breakfast. Now the little old Wen 


my chair!” 
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i that it awakened her at ones, “Up 
jel; and when she sav the Three 
Tears on one side of the hed, ae timbled 
herself ont at the other, and ran to the wine 
dow. Now tho windor was open, been 
Bears, like good, 
aye opened thei 
when they got 
Kittle old Woman 
Lhroke hier mock in tho fall, or ran 
second and sas Tost there, of fond 
‘ont of the wood and wan taken np by the 
exmatable anil sont: to tho House of Corree- 
for a vagrant as sho was, Teaw not tol 
the ‘Three Boars never enw any thing 
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said the Mile Bear, in 
‘And you knoye what the 
hind done to the third eh 


 Somabay han De ting én yoda 
the ttn a7 oe 


thoy wont up stal 
Now tho little old 
pillow of the Great, Huge Bear out of ite 
place, 


“Somebody has been ly 
ing im mp bed!” 


Hugo Bear, in his great, 


yam pte the 
‘otfts place. vet the Lil 
i sneall, wee vo 


holator of tho Middle 1 


“Somebody has been lying in 
iny bed ” 


wile (ho Mille Hoar i his middle votes. 
Aw when the Lille, Small, Wee t 
‘eames Ly Tonk at his he, there atom Ue 
tte bn ibe ple  pillove bn ite pln 
fapow thn Tor tilloe eae 
{hs Hdtle old W slinty bend 


wl 


, wee voice of f 
Tent i was so what an 


A npou t 


Popular Mechanics February 1958 
Hobby Cabinet Provides Both Storage and Work Surface 


| Fastened to the wall in 

a corner of a room, this 
small wall cabinet serves 
both asa storage place for 
hobby supplies and as a 
workbench.. Dependin, 
on the hobby concerned, 
the cabinet can have two 
or three shelves, and 
whatever vertical ‘parti- 
tions prove necessary. 
‘The door, which can be 
3% or %-in, plywood, is 
hinged to the bottom shelf, 
When the door is dropped 
to a horizontal position to 
be used as a workbench, 
it rests on a cleat attached 
to the adjacent wall, If 
the cabinet is located on 
a wall not adjacent’ to an- 
other, chains or brackets 
can be used to support it. 
For a latch, a L-hook is 
used at side or top, fitting 
a notch in the door. 
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DRIVE YOUR WELL 


Popular Mechanics 1939 
Where water-bearing strata are quilenear 


the surface il’s easy to put down a well 


By Raymond J. Karpen 


IN MANY LOCALITIES 


where the ground 
ly large 
good wal 
ng down a pipe 


is fairly level over 
areas you ex 

supply by merely d 
fitled with a well point. If 
a well you may save Linn 
quiry about the depth of w 
ity. Experienced well drill 


's often can tell 


with remarkable accuracy, just by the look 
apt to 
nd at 


of things, where you will be n 
strike water with a well point 
ately what depth. Onee 
1 these points the rest 


auger of the type having of pipe. 
Have at hand several 3-[t, lengths of pipe 
threaded to fit the handle, together with 


couplings. Run the auger down as fi 
will go then unscrew. the 


tum on another 


jon of pipe and pro 


2 the 
reach 


ceed, Iengthenin 
ay until yo 


fl, Here the a 


localities, a dept 
eylinder below the maxi 
Now drive a length of 


niger handle in the 


ha depth of 8 to 


auger hole to 


assemble the well point and on 


lengths of pipe of suffi 
Iength to reach above 
well point touches the eai 
end of the © 
Screw on the drive eap, F 
ready to go, ‘Take it e 

as heavy blows 
have the effect of deflecti 
a rule the pipe drives qv 
there on it’s merely an 


may buckle the pipe ot 


bined 
when the 
the lower 
ight. 
ig. 3, and you're 
with the sledge, 


rout 
rth 


the point. As 
asily. Fr 
of adding pi 


in short lengths until the 
reaches water. Usually you ¢ 
accurately when the point enter 
hearing strata, Cheek with a weig! 
lowered inside the pipe. If the point strikes 
a rock on the way down, it's usttally be 
pull itand start over ay 
fore the point past a stone by hi 
ing may cause buckling 
‘When you're sure of water, asse 
pump eylinder, Figs. 4 and 5, and dr 
down until the top end of the pipe reaches 
to a point an inch or so above the casing. 


‘Then install the pump as i 
a concrete platform as 


form so water runs off on all sides. 


Gand pour 
“ig. 7. Slope the 


ATTACH 


Peis or 
i} re ss 
ecessany 
alle 
 Aucen 


To— towne 

ire with 

WRENCH 
‘OFTEN. 
wae 


Boron 
‘neck VALE 
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3° PIPE INSTALLED 


2° Pe 


ae sreet 
VALVE 
CrUNDER 


STUFFING, 
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he 


FUSH FORWARD 
10 amare =f 
With this homemade hoist, mourns 


you can lif loads weigh io oA § 
(7 Veto 


pee ered 
cach pound of promore | A y 
vel onaxe orom 


on the handle, 
is an upward pull of 
30 Ibs. on the load. Con- 
sivetion is largely. torch 
cutting and welding. The 
base plate has holes for 
mounting, preferably on 
the bed of @ truck, per 
mitting Full sweep of the 
handle. However, the 
hoist can be uted on the 
ground if the handle is 
Sisengaged after each half 
swing. Although the brake 
mechantem i not essen- 
tial, itis useful for drop 
ping @ load. An old auto 
Transmission gives @ free 
noviral position as well os 
 telection of gear ratios 


\ 
[BRAKE BAND? 


PP xsunare ——_MANSMISSION 
wan 
square eno oF cea: 
A GRVERSAL JOR 
caey. (on one row start 
TeXnsmiston 


SPUNED PART OF 
_ SWUICH PATE 


“y 


4." BASE = 
Bn a MOUNTING SCREWS: 
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ALL-PURPOSE Popular Mechanics April bee 


GARDEN BARROW 


THIS handy garden barrow will help eliminate 
the necessity of numerous trips back and forth 
from the garden to the garage to fetch various 
garden tools as the need for them arises, Wheeled 
along easily on two 8-in. semi-pneumatic tires, 
the barrow accommodates several long-handled 
tools, such as rakes and hoes, and has a conven- 
ient rack for carrying a number of small 
garden tools. The body, which contains 
compartments for seeds and bulbs, 
plenty of room for carrying bags of fer 
tilizer or grass seed, humus, plant clip- 
pings or hose. The body is constructed 
from. ¥%-in, waterproof plywood. ‘The 
axle is held in a groove cut in a2 x 2 
block attached to the underside of the 
barrow.—Hi Sibley, Nuevo, Calif. 
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RAr-steet 
TOOLHOLDER 


ROUND EDGES 


RAT STEEL 


"x 215" MACHINE BOLTS 


By 
Woes 
\ 


a2" X 2" STOCK 


ON & seu 
Na" X21" PNEUMATIC _y\ Me 
‘ROD WHEEL @ 
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PRINTING PICTURES. 
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on aluminum 


By James G. Zimmerman. 
Popular Mechanics June 1938 
PPS simple process offers possiblities 

for novel personal treatment of holi- 
day greeting 


g color 
prints of your 
foil instead of on the o1 
papel As you will see from 
finished prints appear much like hi 
wrought etchings with the added va 
of color 


tep is a thorough cleaning of 
cure a good e for the 
sensitized to follow, the foil is laid 
flat upon the larger glass p! ter being 
there is no dirt between the foil 
3, Fig. 2. A good way to be sure 
to hold the glass under running 
the water 
low the foil 
on the gla wet surface be 
tween, Dr d then lay flat, Polish the 
foil vigorously with a tuft of cotton and 
whiting by holding the foil with th 5 
and rubbing a m the fingers hold- 
ing it down, Fig. direc- 
tions holding at different edge e foil 
will gradu Kke on a silvery finish of a 
atte nature. ‘This is the 
wanted to act as a hold-down for the sen- 
sitized film. Gi good rinsing while 
rubbing lightly v n cotton tuft 
‘An arrangement for whirling the foil 
dry is shown in Figs. 4 and 5. It consists of 
two large spools and a piece of hollow 
brass cur od tube with two %4-i 
wide No. 16 gauge brass strips. The 
of meter and 
One spool is loose to allow of turning the 
rod in it and the other is fastened to it 
cither by screws or glue. The upper loose 
spool serves as a handle and the lower one 
is caused to turn by spinning it with the 
other hand. ‘The two brass strips are made 
of sufficient length to take the plate used. 
For example, an old 5 by 7-in. glass plate 
ig convenient. The strips are placed at 


the foil 


the spool 
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A) 


ny 


Guass ~ 


a 


right angles and drilled with a %-in, hole 
at their corners. Then these strips are sol- 
dered to the tube and bent into @ part 

and the tips bent to take the 
A washer is 


cle or are 
glass with a small overlap. 
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fet seas 


soldered above the top spool to act as a 
thrust bearing against the spool head 
where a flat metal washer is placed to 
make a bearing which may be lubricated. 
After applying the foil of aluminum on the 
glass plate by simply wetting the surfaces 
and draining sideways, the glass is sprung 
into the elips with the film faced outward 
or downward. When the spool is rotated, 
the plate whirls with it, Hold the upper 
spool in one hand and whirl with the other 
hand. 

Next, you prepare the sensitizing solu- 
tion. Beat the whites of two eggs to a 
very stiff froth in a howl as in Fig. 10, and 
set aside for about four hours. The froth 
will give up a liquid which settles to the 


bottom of the bowl Pour out this Jiquid 
ithout disturbing the froth, and mix it 
h the same quantity of clean water, 


preferably boiled and cooled. Add about 
4 grams of ammonium dichromate (or po- 
1m dichromate) and dissolve it. This 
aive a reddish yellow fluid. Now, very 
carefully, add ammonia, drop by drop 
(ordinary household ammonia will do), 
and wateh the solution after each drop is 
thoroughly mixed in. It will gradually 
turn to a lemon yellow. ‘Then it is ready 
for use. Filler the solution through a cot 
ton wad in a funnel, Wet the wad and 
then use, otherwise it will not worl: well. 
‘The filtered solution is now ready to wse 
on the plate in tie whirler 

Hold the foil ender the tap to wet it, 


wi 


{il all the free water 
thrown off. Turn the whole thing up- 
side down and hold it as in Fig. 6. Pour 
onto the foil a small quantity of the 
sensitizing fluid and Up it slowly in all 
directions to make the fluid flow to the 
edges of the foil and so cover it entirely 
in coat, Continue the tipping for 
n off at one corner, and 
then whirl to throw off any excess. Apply 
a second coat in the same manner as be~ 
fore. ‘This time it will be noted that the 
fluid is more tacky than it was. Whirl at 
over a heater to dry the 
y careful not to heat. higher 
y the hand. Try this 
ating until the proper distance 
from the heater is found. When dry the 
foil is ready for printing. Remove with a 
Knife and clean the back of moisture, 
Keep the foil dry and print in the usual 
ting frame under a vigorous negative. 
If you have no are light, print in the sun- 
light, Fig. 7. It requires experience to 
know just when to stop printing but if the 
negative is very contrasly this is not so 
important. In Tull sunlight it will take 
about 5 min., and 1 ft. from a 10 amp. are 
ht it will fake 2 to 10 min. A good way 
is to take a coated foil without any nega- 
tive and print by steps, giving the print 
s of 2, 4, 6, 8 and 10 min. by hold- 
kk over the frame and advancing 
time. ‘Then proceed with 
and find which exposure is 
best for clear open spaces on a negative. 
An experiment with a negative will show 
the proper exposure. Label the negative 
with the proper exposure for future use. 
To ink the print, place it, face up, on 
dry piece ef glass. Now, on another glass 
plate roll up a pea-sized drop of printers’ 


abou 
. Be ve 
n be stood 
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k until the roller is evenly coated and 
the plate evenly spread. It is necessary 

that the ink be not too sticky or when 
rolling the print the foil will stick to the 
roller, It is best to start with a rather slip 
pery ink and add a drop of kerosene or 


linseed oil, Now, holding the foil with the 
edge by a finger, roll away from the finger 
and repeat in the opposite ¢ n, hold- 


ing at the other edge, Fig. 8. After a num- 
her of rollings the ink will beco 

"Take the glass plate and foil togethe 
and immerse into a deep tray of water, 
ig. 9. Do not touch the surface with th 
fingers at any time. Leave under water a 
few minutes, ‘The picture will at once be- 
gin to show and after the proper time lift 
the plate out with the foil on it. Wet 
tuft of cotton and while the print is under 
water or under the tap lightly rub the 
face, ‘The surplus ink will immediately 
rub off, leaving the print in full detai 
careful not to rub too s , especi 
at first, in order not to destroy any detail. 
If the exposure was too long the ink will 
adhere more strongly and will require Sola ACEC, 9m re saa 
more vigorous rubbing. A\|_| Waten — esocuch, ak or. 

If it is desired to add color to the ink L— 
this may be done by first whirling the foil 
to dry it. Then the plate and print are 
cleared of all water pness by let- and work: it into solution with a little wa- 
ling stand on edge or going over it wi ceed as in Fig. 11. Wrap 
damp cotton, lightly touching any damp | print around a bottle or other 
spots. When dry the ink is still tacky with the printed face turned in- 
will take on any powdered color which is wards. Then pour in the solution up to 
simply sprinkled lightly over the surface the top edge of the foil and finally hold the 
and dusted with a camel’s-hair brush. zine strip in the center. ‘The zine plates 

‘As aluminum foil is rather shiny it’s a only where the foil is exposed. 
good idea to plate the print with a thi As the foil is not rigid it must be mount- 
coat of zine. The plating solution, Fig. 11, ed on a firm backing like a photo mount. 
is easily made and keeps well. To dissolve The print must be fastened to the mount 
gum arabie, first pulverize it in a mo with glue, as paste is not satisfactory. 


oF 1 ory cette sen 
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Kitchen Knife Fashioned From Hacksaw Blade A real timesaver, this 


Handy for Peeling Vegetables and Sawing Bone fiche”, fnife has both a 


vegetables or meat and a 
sharp, saw-tooth edge for 
bone ‘and gristle. ‘The 
knife is ground from a 
saw blade and fitted 
handle ‘of %-in, 

red hardboard. A. 
is cut 


both pieces to permit 
ceting them together. The 
edges of the hardboard 
‘ate rounded and the ends 
of the rivels are ground 
flush with the handle, 
ally, the erack be- 


— EN) sack, Hartford, 


Popular Mechanics Feb. 1950 
Dowel Wound With Strip of Sandpaper Provides Effi. 


For ren 
edges of 
parts such as shelf b 
fal serolls, there's 
and efficient as 9 sp 
inn drill press, This 
dowels of different diametei 
Simply 

rods, and drive a 1 
ofench length. Cutoff the hend of 
and point the end. ‘Then cut strips 1 in. 
wide and 8 to IE in, To 


int Spindle Sander 


ss table and lower the 
nied brad Is forced into 
the spindle, ‘The brad 
# for the lower end of the 
g inside fretwark, just 
lle within the area 


strip, wind Ie spieally 
and wind cord over th 
Hota tight bp 


Nightlime Decoration in Room 
Made With Luminous Paint 


expensively 
and luminous paint. Barely noticeable dur- 
ay. figures stenciled with this paint 
il glow in the dark. The motif illustrated 
‘was tised in a child’s bedroom, the stencils 
depicting the moon and stars in a night 
sky. Other rooms, of course, would be dec- 
‘aied according to their use with many 
usual effects being possible. 
Mis. Andrew Naby, Geneva, Obio. 
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This Portable Lath House Helps the Gardener 


5 
Pe ae 
j 


Tous 1oR AF HOW 
‘SANO AND FERTIUZER 


sentir =e 
aT ae 
oh 

i 


or view 


POPULAR ME s 1 
‘Tender young plants that require partial Le iralade Hee Mle 


shade uniil they are sturdy enough for Plants Protected Against Worms 
transplanting ca be grown succestll in By Use of Moth Balls 
| ft of she 
to a roomy q 
work bench, beneath wl are bins for 
er, ele, and drawers with 


- Destruction of 
Wie newly. transplant- 

My ed seedlings by 
eutworms, is pre= 
vented by one 
gardener who 
buries « moth ball 
alongside each 


‘a 
erate. The slats should be spa: 
tance equal to their own width. If a 
able, cellulose glass can be tacked on the 
roof slats to prevent heavy raindrops from 
damaging tender young shoots. If the 
structure is left on one location for any 
Iength of time, excess water from sprin- 
Kling the plants will drain away quickly if 
you provide a G-in. “floor” of cinders or 
gravel, Note that under the lowest plant 
shelf, and just above the rear storage space, 
‘a sheet of galvanized iron is installed to 
drain off drip from the plants above. The 
open side of the house should face north. 


plant as he sets it out. The ball will not in 
jure the plant, but keeps the worms away. 


Auto Casing Serves as Yard Pen 
And Shelter for Baby Chicks 
A large, discard- 
ed auto easing 
makes an ideal 
yard pen for baby. 
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POPULAR MECHANICS. 
March, 

FISHING TIME COMING SOON. 
Fishing time will soon be here and this 
yenr you want to have some new and effect: 


1904 


ive methods of entehing fish. Popular 
Mechanics will describe different processes 
Inn Inter Issue, but will tell of the “Jug 
line” now beenuse It Is espectally adapted 
for early fishing. Fasten two juga to a 
atrong line about 30 feet long. Be sure 
that ench jug is securely corked. To the 
long Ine attach a couple or more of short 
fish Ines equipped with proper sinkers and 
halted hooks, This done, place the outfit 
In the water nnd wateh It, ready to follow 
with a row bont, or let it float down stream 
attached to n line held in the hand. When 
one of the juga ainks or commences to bob. 
hie, you ean row ont to the Hie and pull in 
the fish, On the Misvissippl river dozens 
of Jugs are often thus tled together and the 
fisherman: follows them in a row boat un- 
til he hus _a_good boat load, 
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Portable Seat for Fisherman 
Utilizes Old Garden Hose 


GARDEN HOSE 


of ded garden 
hose strung on a length of clothesline pro- 
vide a portable seat which is just the thing 
when fishing from the bank of a river or 
Jake. Such a seat is quickly made and, if 
there is a sufficient amount of old garden 
hose available, a number of them also will 
come in handy for picnics. They will be 
welcome in th day when 
the ground i ts, 
cut the hose 

holes through each of them. Then, string 
the clothesline through the holes and knot 
the ends to form a handle for the seat. 


Tube Unit Concentrates Breath 
When Blowing on Campfire 


Popular Mechanics Dec. 1951 


= aro | 


12a bellows too cumbersome to 
hikes, but wanting a blower to aid 
ing enmpfives, one boy scout 
P helper.” A length of 
rubber hose was fitted at one end with a 
short piece of %-in. copper tubing and at 
the other with a wooden mouthpiece as in- 
dicated in the detail. Note that in using the 
Dower, the camper need not put his face 
near enough to the fire to be in danger of 
Burns from flying sparks. 

Russell B. Smith, Minneapolis, Minn, 
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SOLID ALCOHOL (CANNED HEAT) 
Mr, Saxont 
‘Thanks for the article on calcium 
(ol. 6, No. 6). The last two para- 
graphs talk about using calcium acetate 
fo prepare solidified alcohol, commonly 
known as canned heat or Sterno. Calcium 
acetate is expensive but I have a pro- 
Gess for making it cheaply. The only 
ingredients needed are calcium oxide 
(cao, also called quick lime) available 
at any building supply store, and acet- 
ic acid from vinegar. To extract the 
water from vinegar, put it in the free- 
zer and remove the ice after it forms. 
You will then have some pretty stro1 
acetic acid. Now take the acié and.” 
quicklime and mix together in a glass 
container in al to 1 ratio, A white 
precipitate shoud form. This is £i1t. 
ered out and dried. After drying, it is 
ready for use as in the article (repro- 
duced below). The reason this works is 
fairly simple. Since acetic acid is al- 


3484 


cohol with an extra hydr 

‘a hydrogen atom tack 
ed on, the oxygen in the quicklime 
picks it up. So a tradeoff occurs, cre- 
ating calcium acetate and water. 


By making use of a curious propert 
of calcium acetate, the home experimenter 
‘an prepare a novel form of solid alcohol 
similar to the, jllied: substance often re- 
ferred to as “‘canned heat.” The calcium 
acetate is made up as a saturated solu- 
tion by adding the chemical to water un- 
til the solution will dissolve no more of 
the solid. One volume of this solution is 
added to nine parts of denatured alcohol. 
Immediately, a grayish-white jellylike 
precipitate will be formed. Reaching an 
almost solid. condition, it will remain 
the mixing beaker éVen when the con- 
iner is inverted. By cutting around the 
sides with a Knife, loosen the mass and 
lace it on the flat tin top of a can or 
tle. Bring a lighted match near its 
upper surface and you will note that the 
ellied substance will burn with the color- 
less flame characteristic of alcohol 


With this battery- 
driven tool you can make 


hammered ash trays, 
coasters or other articles 

averted 
of soft metal in only a TE 


fraction of the time usu~ 
ally required to do the 
work by hand. ‘The tool, 
which features easily in- 
terchangeable hammer 
heads and is inexpensive 
to construct, may be driv- 
en with a 6-volt batter: 
Srby 110-volt ace. through 
a doorbell transformer. 
To build the unit, first 
obtain or turn a wooden 
spool, approximately 24%. 
in, in diameter and 3 
Jong, and drill a % 


in. 
hole’ through the center, 


Wind about 15 layers of 
No. 16 enameled wire on 
the spool, covering its full 
Jength. Then, drill a % x 
21h-in. iron rod at one end 
to receive a length of Me-in. dowel. Drill 
and tap the other end for a small machine 
screw, the head of which has been ground 
to shape for use as a hammer. The spool- 
and-rod assembly is supported between 
brackets which are mounted in a hard- 
wood base as shown. A brass strip, which 
serves as the contact-breaker arm, is fas~ 
tened to the base by a single bolt and nut. 
One of the wires from the coil is wrapped 
around the bolt and held in place with a 
thumb nut. The other wire from the coil 
is attached to a terminal bolt on the brass 


To BaTiERY 
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BRASS STRIP = 


FLATRON. 
SUPPORTS 


Electrically Powered Peening Hammer 


Saves Time When Embossing Metal 


CONTACT 


contact piece in a like manner. In opera= 
tion, the electrical current energizes the 
coil and causes the iron rod to be drawn 
upward. The dowel at the end of the rod 
pushes the breaker arm off the contact 
point, breaking the circuit, ‘This releases 
the rod from the magnetic grip, and the 
spring drives the hammer head against the 
work. At the same instant, the brass strip 
drops back on the contact point, thus clos- 
ing the circuit and causing the sequence to 
repeat. —R. Morrow, Carrington, N.S.W., 
Australia. 
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Laboratory Force F 


ter 


Popular Mechanics 1915 
‘The sketch represents a force filter 
which is well adapted for use in small 
laboratories, The water is turned on 


A ae ugh he stces the lee = 
at the faucet and draws the air through 


the side tube by suction, which in turn 
draws the aif in a. Steady. stream 
through the Wolff bottles, ‘The tubes 
may be attached to a filter inserted in a 
filter bottle and filtering thus. greatly 
facilitated. connection to the fati- 
eet can be as shown in the de- 
tailed sketch, out of a long cork, by 
boring a hole large enough to fit the 
faucet through the cork and another 
slanting hole, joining the central hole, 
on the side for a pipe or tube. At the 
lower end of the cork a tube is also fit- 
ted, which may be drawn out to in- 
crease the suction. ‘The inclined tube 
should be slightly bent at the lower 
end 


Exerciser for a Chained Dog 
Popular Mechanics 1915 


‘The exerciser cor adisk, 5 
in dlameter, pivoted is the graned nce 
the kennel. The disk revolves on a 
in. pin set in a post made of a 4 by 
Piece of timber. ‘The disk is made 
of common lumber fastened together 
with battens on the under side. Our 
dog seems to en: ind of exer- 


Revolving Dice Bsercisee 
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From For The People, Nov 


Nature’s oven 


Solar box cooking is an alternative, 
inexpensive way fo prepare food. 
Many cotintries where fuelwood is in. 
short supply are using the method, 
including India, China, Guatemala 


and Zimbabwe. 


How it works 
Simple insulated box 
with lid and glass 
window is placed facing 
the sun; can even be 
made of cardboard 


Suns reflected 
‘on aluminum 
fining, heating 
up box 


Reflector 


Solat box 


Dark, tightly covered 
pot on dark tray 
absorbs heat 


Cooking 
thermometer 
275° 
Solar box 
|) cooking 
range 
212% ‘Water boils 


72 
( © \temperature 
| 


Fig) 


SOURCES: Sua Box Cockers ntenaional Unter of he Pac 


Research by WENDY GOVE 


30 


oa 


Reflector: 
Covered with 
aluminum foil 


Inner bo: 
Foil covered 


Lined with 
aluminum fol, holds 


1 Free, renewable 
energy source 


WW Keeps air clean 
1 Food won't bum 


vitamins, flavor 
Sate for kids 


“Cooking | times | Tips 0. cook 
1 to 2 hours: Egg, food fastest. 


fice, fruit, above” 
ground vegetables, iy 
fish, chicken bees ate 
© 3104 hours: 
Ge foot 
les, lentils, 
neat teal ek 
fee 


Sigil 


Good for the earth 


IW Saves trees, fossil fuels 


Slow cooking preserves 


7 1992] 


i 


RIES 


by 


a | 
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Popular Mechanics 
April 5, 1905 


PEA FLOUR, A NEW FOODSTUFF. 


Pea flour, with which the war de 
ment has recently been making experi 
iments, will he pleced on the market in a 
short time for general use. Its qualities 
seem to commend it as a vaiuable new 
food product. The flour is to be mixed 
with wheat flour, It improves the quality 
‘of the bread, it is claimed, and causes it 
to remain soft and moist for a much longer 
time 


says the American Miller, 
‘ket by cooking the 
roasting them and 
1 them by roller process. 
extremely nutritious and is said to 
contain two and one-half times as much 
Of the substanice that goes to make muscle 
and blood as does wheat flour. Neatly 59 
per cent of the pea flour is starch and more 
than a8 per cent is flesh forming element 
‘with practically no water 


‘The pea flo 
is prepared for the m 


SUBMARI 


A patent has been gi 
port, Conn, man for as 
the motive power being electricity cart 
in storage batteries, For travel on the 


bottom of the ocean he has provid 
wheels. When he comes to a nice «mon 
stretch of sand, by attaching a few teams 
fof seahorses the batteries can be caved 
for humpy places. 

Cigars having the appearance and favor 
fof the genuine Havana article are made 
in Chicago out of American tobacco leat 
through the aid of the “commercial mi- 
role.” a bacteria discovered in real Hae 
vana cigars, which is now being nourished 
on-cheef tea and raised in Chicago 


Australia has proportionately 
churches than any other country, the num 
ber being 6.013 or 210 churches to every 
100.000 people. England has 144 churches 
to every too,000 and Russia s¢ 601 the same 
number. 
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TICKLE FOR BEEF AND PORK. 


‘Tux following is what is’ called the Pocock Pickle for curing 
meat, and in considered by thoso who have followed its directions 
ax much superior to any other method ; we venture to say that those 
who will make trial of it in packing down their meat, will acknow- 
Jedye that the high culogoums which it has received are justly mer- 
ited. 

© Take of water, four gallons, the best kind of salt six pounds, 
salt poter, two ounces, sugar, (or molasses) one and a half pounds 5 
boil these together, and skim off the scum that may rise to 
the top; then sit it away to cool. ‘The meat being placed in the 
voseol intendeit to hold it, pour the cold pickle on it til it id covered. 
If the meat is to be preserved for a considerable time, tho pickle 
must be boiled and skimed onee in two months, throwing in w 
boiling, two ounces of sugar sud half a pound of salt. ‘This pickle 
in incompereble for curing hams, tongues and hung-becf, When 
tongues, and hyng beef are taken out of the pickle they should be 
cleansed aml hung up ina dry warm place. ‘Those who pref 
their nreat palter then theso proportions will make it, cam add eight 
or nino povnds of salt instead of sit. In hot weatheryit is necessa- 
ry, before tho meat js put inte tho pickle, to rub it well over with 
sult, and Jet ft be twe or three hours for the juices to run off. 

‘Another Pickle for corned beef. ‘Vo six pounds of salt, two pounds 
brown sugar, and two ounces salt petre, add six gallons of water ; 
hoil the wholo till transparent, and when cold put it upon the meat 
which must have been sprinkled with alt a day or wo previous. 


I have no doubt this 1830 recipe for potato 
cheese worked. Even so, I've never read of 
it anywhere else. But if you should work it 
out and come up with an edible cheese pro- 
duct from milk and potatoes, I guarantee 
you'd be a millionaire. 

POTATO CHEESE. 


In Thuringia and part of Saxony, a kind of potato cheese is made, 
which is very much sought after. ‘The following is the recipe: 
select good white potatos, boil them, and when cold, peal and re- 
duce them to a pulp, with a rasp or mortar ; to five pounds of this 
pulp, which must be very uniformand homogenous, adda pint of sour 
milk, and the requisite portion of salt; knead the whole well, cover 

it, and let it remain three or four days, according to the season ;— 
then knead it afresh and place the cheese in small baskets, when 
they will part with the superiluous moisture;—dry them in the 
shade, and place them in layers in large pots or kegs, where they 
may remain a fortnight. The older they are the purer they become. 

‘This cheese has the advantage of never engendering worms, and 
of being preserved for many years, provided itis keptina dry place 
and in well closed vessels. 
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‘A Cupboard-Door Spice-Box Shelf 


To keep the spice boxes in a handy 
place where they would he together 
and not behind larger articles on the 


i 


Te Teil 


‘The Shelf will Hold AN the Spice Boxes and 
Keep Them Handy 


I made a. spec 
spice-box shelf, as shown, to hang on 
the inside of the cupboard door. “T 

elf swings out with the door as it 
Lis made of two bracket ends 


to which a bottom hoard and front 
crosspiece is nailed. ‘The size of the 
shelf and its capacity are only limited 


hy the space on the door 


HOW TO MAKE A SUBSTANTIAL FORGE. 
Popular Mechanics July, 1902 


‘The farmer or other person In a remote 
pluce who wishes to become lls own black- 
mith can make a chenp and substantial 
fore In one day, after the following 
method: 

Make a rquare box of 8-Iu, board, 2 ft. 
‘on the sides, and place legr of convenlent 
longth Invlde the corners, Nall a xolid floor 
on the bottom af the box. In n°2-In, tron 
pipe, 30 In, long, drill about a dozen Y-In. 
holes Ina amall clvele near the center, Pass 
the plpe Chrough snug holes ent In two op- 
poxlie sides of the box, leasing It protrude: 
2 In, on elther side, If one end of the pipe 
1 Uhrended, xerew Ht Inte fan before ru 
ning through the box. 

Make concrete of Portlind eement, one 
part, and three parts, and mix with 
enongh water to make I of (he right con- 
abaton ‘nmp the canerete Into the box 
Mow the pipe, lenving the top 
Put 
and 


above and 
wloplng toward the holes In the pli 
a heavy dein ring around the 1 
coment Won A phig tn the auter 
the pipe allows ashes to he blown out wh 
hecesenry, 

The fan should be about 6 In. wide and 
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Popular Science 


Fastening a Pork-Rind Strip 
to a Plug or Spoon Lure 


FISHERMEN often add attractiveness lo a 
plug or spoon lure by attaching to it a strip 
‘of commercially botiled pork rind. ‘To cen- 
ter this so the plug or spoon will weave 
through the water in a natural way, wire in 
and solder a small fly-rod snap to the gang 
hook, ‘The rind can then be attached by the 
snap.—Rowerr PAGE LINCOLN. 


SPOON LURt 


PORK RIND 


~/fi 


FLY-ROD 
SNAR 


Ssoroer 


JULY, 1941 


Made Yorse 


18 In. In diameter, with fron or hard maple 
hoaxes and a 2-n, pulley, Mount the fan 
on the same hoard that forma the bottom 
af the forge hox, for rishdlty. A hoad ma 
be xuspended over the hearth and connec 
vd to the forge back hy a strip af xhect 
Iron, When the cement hax hardened, 1 
durable fireproof forge Ix the result. A 
weillag beat can he alitained in one minut 
with. thls ontfit-—Contrihnted hy Muran 
‘Tombaugh, Streator, Ill. 
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Foreword 


‘ecognized and 


‘The silk screen process i: 
accepted method of printing which may be 
quickly and easily mastered. The equipment 
‘equired is low in cost compared to other 
printing methods; much of it ean be made 
by anyone able to handle ordinary hand tools. 
‘The silk sereen process is widely used com- 
mercially to print small quantities which 
would require expensive plates in other 
methods of reproduction. It is especially 
daptable for printing on metal, masonite, 
and other difficult surfaces, and is very 
widely used for printing bottles and other 
containers, 

Artistic ability 


s not essential in silk 
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screen printing. Beginners will find it easy 
to master the process and produce excellent 
work. Ingenuity and originality will come 
more experience is gained and as the silk 
sereen printer becomes more conscious of 
other printing and lettering styles which 
are adaptable to the job at hand and to silk 
screen reproduction. 
his book presents the steps in silk screen 
printing. Illustrations are used to a max- 
imum extent, with only a minimum amount 
of reading necessary. It suggests the tools 

and leads the be- 
n of the field, 

Silk sereen printing is a rich field for 
the hobbyist seeking an area at once relax- 
ple. Artist and sign painter 
ful addition to their services, 
and other businessmen may 
ful in preparing: streamers, signs 


ing and profit 
will find it a 
Manufactuy 
find it us 
or direct 

In the schools, silk screen printing offers 


ell, As a crafts activily, it proves 
immediately interesting: and absorbing to 
students. School events — plays, dances, 
football schedule posters — will give many 
opportunities for group projects of several 


colors and inh x0. 


JAMES BISENBER 


Chapter 
A First Experiment 


Silk screen printing is a stencil process, 
by which is meant the withholding of colo 
from certain areas on a face while the 
color is applied to other areas of the surface 
Probably the most common form of stenci 
ing is that by which words are stenciled on 
shipping crates, Fig. 1. The letters or num- 
bers are cut out of thin cardboard or metal. 
The sheet containing these cutouts is placed 
against the surface to be imprinted, and 
paint is brushed through the openings, Fig. 
2. Thus, the cut out parts form a stenciled 
imprint. Early American furniture design 
was rich in this type of decoration, Fig. 3. 

A definite limitation in this method is the 
necessity of using “bridges” or “ties” to hold 
the various pieces of a design together. It 
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Fig. |. Type of Stencil Image Used on Packages 


Fig. 2. Paint Is Brushed Through Openings 


will be noted in making a stencil of the letter 
“O", for instance, that the center portion of 
the letter would be completely detached if 
it were not for the bridges, indicated by the 
arrows in Fis, 4, This stencil would not be 
tical if it became necessary to hold both 
in place while the paint was applied 
he basic secret of silk screen printing is 
found in the fabric, or silk. By stretching # 
piece of special silk tightly across a frame 
there is created a mesh through which paint 
will not flow of its own weight, but through 
which it can be forced with pressure, Fig. 5 
‘Therefore, all that has to be done is to attach 
to the underside of this stretched silk, the 
various cut out pieces of the design. When 
the paint is forced through the silk, it im- 


Fig. 3. Early American Steneil Decor 
Cchetay, M16 bie. Lewis Me Mowdy. er 
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Fig. 4. “Bridges” or "Ties Hold the Design Together 
2 
prints only on those areas which are not 
covered by pieces of the design. This method 
climinates the use of unsightly bridges which 
ea restriction on the design, 


WeOHEY PPR UNDERNEATY Scnéew 


Fig. 5. Force the Paint Through the Serean With the 
Squeegee 


Fig. &. Miniature Frame in Use 


The Experimental Silk Screen 

As a first experiment it is suggested that 
the craftsman make a miniature frame out 
of cardboa stretch it with silk, and use a 
small cardboard squeegee for forcing the 
paint | through a simple monogram design, 
Fi 


‘o do this, purchase a half-yard of screen 


THE SURVIVOR VOL. 8 


Fig. 9. Cover the Staples 


silk or cotton taffeta of the type and mesh 
size described in Chapter 3. ‘The greater 
portion of this will be used later. Obtain a 
piece of heavy cardboard or binder’s board, 
or if this is not available, glue together two 
sheets of cardboard and allow to dry over- 
night under light pressure. Cut two card- 
board strips 3 inches long and two strips 4 
inches long, all | inch wide. Shape the ends 
of the strips with a razor blade as shown in 
Fig. 7, fit the four s together, and fasten 
across the corners with a stapling machine. 
‘This will result in a frame, 3! inches by 4 
inches. 

Cut a piece of silk 31 inches by 4 inches. 
Using the stapling machine again, attach 
this piece of silk to the frame, stapling first 
one end, then the other end; then the first 
side, then the last side. Be sure the 
stretched tightly and that the “weave’ 
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the material runs parallel to the edge of 
the frame, Fig. 8. Cut strips of gummed 
aper tape the same dimensions as the frame 
and paste these over the staples, extending 

3 
about + of an inch out onto the stretched 
silk, Fig. 9. Cut a strip of cardboard 24 
inches by 1 inch to use as a squeegee, 
experiment with a pencil and a sheet of 
graph paper until a desired combination of 
letters monogram is produced, not larger 
in total area than 14 inches by 24 inches, 
Fig. 10. When a monogram has been chosen, 
cut a piece of heavy, high-grade bond paper 
4 inches by 4 inches. Using carbon paper, 
transfer the monogram onto the 
piece of bond paper, making sure that it 
is centered perfectly, Fig. 11. Now, using 
the corner of a razor blade and working 
on a hard surface (such as a sheet of glass), 
cut out the complete monogram, allowing 
cut portions to remain in place, Fig. 12. 
yhen all cutting is complete place the screen 
frame over the stencil with the fabric side 
of the frame down, Place a heaping tea- 
spoonful of finger int or water tempera 
paint (to which has been added about 4 
art of thick laundry starch), in the frame, 
ig. 13. Run the cardboard squeegee once 
r twice across the silk as shown in Fig. 5. 
‘This will adhere the entire piece of bond 
paper to the underside of the screen. 

Using the cardboard squeegee, scoop out 
most of the paint and turn the frame over. 
efully, using the fingernail, lift away 
all portions of the stencil which are to be 
printed, Fig. 14. Turn the frame over again, 
fill the “well” with paint, and using the 
squeegee print the design or monogram on 
pape letterheads, ete. 

When the printing is completed, carefully 
clean the screen with a small piece of 


napkins, 


Fig. 10. Design the Monogram 


Fig. 14. After Adhering, Lift Out the Printing Area 
14 

cloth and water. If any portions of the 

stencil become detached, clean them care- 

fully and save them for attaching again 

at the next printing. ‘This method does not 
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Fig. 15A. Th 
Ete. tian 


Complete Genii Kit 
Fain So 


produ printing sereen of permanent or 
durable value, but will serve for a quick and 
method of experimenting with 


nger paint which can be used in this 
nent is now available in clear plastic 
15. In combination with a tube 
int, the pocket screen actually be- 
comes a portable screening set requiring 
very little space. It. can be taken on 
and it can be used for demonstrating silk 
screen printing to friends or groups. 


Additional 


1. Heavy waxed paper or oiled stencil 
board such as that which is attached to 
duplicating machine stencils, will prove 
more durable than bond paper. 

2. For longer printings the edges of the 

stencil can be attached to the screen 

edge with gummed paper strips, thus 
preventing paint from seeping under 
the stencil. 

For printing on fabrics, a fairly high 

degree of permanency can be obtained 

by mixing one teaspoonful of egg white 


ints 
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with three teaspoonfuls of water tem- 
pera paint. Add a large dash of vinegar 
to this and stir thoroughly. After the 
printing has air dried, it must be heat- 
set with a warm iron for three minutes. 
The print is then washable in mild soap 
and warm water. 

An excellent kit or set known 
Genie is now marketed through art sup- 
ply stores, Fig.15a. Thi 
broidery hoops as the sereen frame and 
comes with a piece of coarse silk and a 
piece of fine silk. The silk is held tightly 
by closing the embroidery hoops over it. 
‘The paper stencil method described in 
this chapter and in Chapter 6 is used 
with the coarse silk. The set contains six 
tubes of finger paint, a small rubber 
blade as a squeegee, pattern designs and 
full instructions. This technique brings 
Ik screen printing down to its simplest 
level and yet retains the principles of 
the craft. This set has been used success- 


fully with six-year-old children. 
5 


Chapter 2 


Silk Screen Printing 


‘As described in chapter one, the silk screen 
process is a stencil method of printing, using 
a fine porous fabrie stretched tightly across 
a frame. The non-printing portions of the 
fabric are blocked out and the ink or paint is 
forced through the screen with a rubber 
squeegee, on to the printing surface below. 

Silk screen is believed by some to be the 
oldest form of printing. The Chinese and 
Japanese used it many centuries ago by at- 
taching a cut out design to a thin web of 
hair and then painting through this stencil. 
‘The exact technique is not known but designs: 
were produced which made it possible to 
eliminate the bridges, or ties, which nor- 
mally hold together isolated portions of a 
pattern. 


Fabrics 

Several fabrics are satisfactory for silk 
sereen printing. Organdy and taffeta are 
frequently used in beginning classes where 
cost is a factor. They also may be used in 
industry when a short run of a simple poster’ 
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is to be made. The best material, though, is a 
finely woven fabric called silk screen bolting 
cloth. This comes in widths of 40, 45, 50 and 
54 inches and may be purchased in any 
length desired. ‘Three standard grades are 
ayailable; single X and double X are or- 
dinarily used; triple X is employed where 
unusual durability is required. Silk screen 
bolting cloth is also classified according to 
mesh, with No. 1 the most coarse and No. 
25 the finest in weave, Por general purposes, 
a medium fine No, 12 mesh, XX grade is 
the one most used. 

Nylon, dacron, and more recently even 
wire mesh made of monel and phosphor 
bronze are also used. These are available in 
most of the regular mesh sizes. They are 
superior in tensile strength but are also 
more costly, 


Block-Out Materials 

‘There are also many kinds of block out 
materials. Paper, glue, shellac, lacquer, spe- 
cially prepared show card color and various 
photographic emulsions are in common use. 
For stencils requiring more sharpness and 
a film material is used, This film ma- 

available from graphic arts supply 
under such trade names as Profilm, 
Nu-Film, Blufilm, ete. Photographie films 
are also available for still finer, more de- 
tailed work and halftones. 


Use and Importance 

Materials printed by the silk screen proc- 
ess are day use. Department stores 
and factories use many signs and streamers 
which are reproduced by this process. Bev- 
erage bottles for milk and soft drinks are 
other common items which are silk screened. 
Directional devices on equipment and on 
toys; price tags; decals for glassware, ma- 
nd trucks; greeting cards — these 
are but a few of the uses of silk screen 
printing. 


Advantages 

‘The silk screen process offers several ad- 
vantages. 

1. Color. Because of the density of the 


pigment, light colors, even white, can 
be solidly printed over dark surfaces. 

Low cost. A silk screen stencil ean be 
prepared inexpensively, since it is es- 
sentially handwork. Perfect art work or 
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“copy” is not required; minor corree- 
tions and changes can be made easily 
as the stencil is cut. 

8. Versatility. Silk screen prints on nearly 
any surface: paper, cloth, cardboard, 
wood, metal, glass, leather, plastie, ete. 
Specially prepared water colors, oil 
colors, dyes, lacquers, glues, waterproof 

16 
poster colors, and enamels may be used 
to good advantage with the silk screen 
process. 

4. Flexible size. ‘The only limit to the size 
of the printing area is the size of the 
frame used, Very large stencils may be 
made, and conversely, very small pieces 
may be printed, 


A Modern Industry 

Because of modern advertising demands 
and the desirability of mass-producing post- 
ers, signs, flyers, etc., which have the ap- 
pearance of being individually hand-made, 
the industry has become a tremendous one. 
Many small print shops have added a screen 
division because it is relatively inexpensive 
and simple to operate, and it enables the 
printer to give a more complete service. 
Chapter 15 gives an overview of this mode 
industry including recent advances into ma- 
chine printing, automatic printing and other 
large production methods. 


Stencil Methods 
Several methods of preparing steneils are 
in use, Since silk screen uses varied inks and 
is used for printing on many surfaces, it i 
necessary to select the type of stencil which 
will best do the job at hand. In selecting the 
type of stencil to be used it is necessary to 
consider the printing surface, the type of 
ink, the number to be printed and the copy 
to be reproduced. Six methods are commonly 
used commercially 
1. Paper stencil method. This method is 
generally used for large areas with only 
a few words of copy. It is well suited for 
printing real estate signs on wood, metal 
or paper; the popular 28” x 44” one 
sheet signs; and the billboard poster 
with an overall measurement of 104” x 
234” which is printed in sections. 
This method is not recommended for 
Jarge quantity runs because ultimately 
the paper stencil becomes saturated with 
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the printing pigment and often becomes 
detached. 

2 Tusche and glue method. Tusche is a 
form of wax suspended in water but not 
soluble in water when hardened. When 
used in combination with ordinary ani- 
mai glue, it provides a simple method 
for quick, knock-out show cards for 
stores. It is also used frequently to 
simulate a hand-painted appearance, 
particularly on fabrics. It reproduces 
dry brush, stipple and crayon drawing 
techniques. Liquid tusche, or lithog- 
raphers’ crayon (which is tusche in 
solid form), may be used. 

3. Show card mixture method, for reverse 
printing. ‘This method is used where 
speed is the primary object, It does not 
give as fine a result as the other meth- 
ods. The most common use is for inex- 
pensive show cards, window streamers, 


“hull’s-eyes” or “‘spots’*. 


+ These are sana window porters, wally uved on atore wine 
jown, particularly erovery and draw store, Theve Us no stantard 
Shave or tle, the marine Bein the determining feet 


4. Indirect photographic method. Th 
method reproduces fine lettering, de- 
signs, and intricate drawing effects in 
both line and halftone. 

5. Direct photographic method. ‘This meth- 

od also produces fine line work and 

intricate effects. It has certain advan- 
tages over the indirect method because 

a light-sensitive emulsion is coated di- 

rectly onto the entire screen, thus elim- 

inating the necessity for adhering a film 
stencil or blocking out marginal areas, 

Lacquer film stencil method. This meth- 

od is used for work demanding neatness 

and precision, It gives clean-cut edges 
to lettering and art work. 


Most jobs can be reproduced with one 
method; however, there are jobs for which 
it is advisable to use a combination of two 
methods, usually the photographic and the 
lacquer film stencil. Such combinations are a 
matter of judgment and require experience 
with all methods to decide whether combin- 
ing methods is most suitable. The lacquer 
film stencil is most generally used. 
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Chaprer 3 
Making Your Own 
Equipment 


‘These directions may be followed to build 
a unit of any desired size. If the frame is to 
be more than 12” x 18”, its members should 
be somewhat larger than 1” x 2”. The size 
of the frame will also determine the size of 
the squeegee to be made. 


Tools and Materials 

White pine lumber, 1” x 2”, kiln dried and 
free from knots, About twelve or fifteen 
lineal feet will be needed for individual 
frames and drying racks. 

Back saw, Fig. 16. 

Carpet tacks, to fasten fabric to the frame. 
‘These are now available in solid copper or 
solid aluminum, Either kind is superior to 
the steel variety because steel will rust. The 
fabric may be attached by using a stapling 
sun as shown in Fig. 17. 


WoovEN FRAME 


NO. 12% S108 


Fig. 17. Fasten the Stratched Silk With Staples or Tacks 


Cleats, to join corners of the frame. Two 
types of cleats in common use in silk screen 
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work are shown in Fig. 18. 
Hanmer, used to tack fabric to frame. 
Silk screen bolting cloth, No. 12XX. About 
will be enough to begin work. Or- 
or taffeta may be substituted, but the 
most practical for posters, displays, 
show cards, ete. 

Oval head screws, to attach hinges to 
frame and base. 

Serew driver. 

Sandpaper, No. 000, 

Loose pin butt hinges, Figs, 19 and 19A. 
One pair will be needed for each frame to be 


Fig. 20. Single Edge Razor Blade 
ig 


Wood Base (Drawing Board or Table Top! 


Fig. 21 


made. Note that the halves are designated 
as male and female. 
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HH - Grip Handle 


W - Wood How 
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Fig. 23. Places for Sereen Frame 


20, to trim 


ingle edge razor blade, Fi 
excess silk from frame 

Wooden base, to which to attach printing 
frame, Fig. 21. This may be a drawing board, 
(D), or the frame may be hinged to a wooden 
table top (T) 


Squeegee, Fig. 22, consisting of a rubber 
blade sandwiched into a wooden housin 

Shellac, one pint, either brown or white 
shellac. It will be used to coat the inside and 
outside taped edges of the screen frame. 

Stiff paint brush, 4” to 1” wide, to apply 


the making of a stencil as 
well as in making the sereen unit. A pint 
should be sufficient. 

Bowl or can, large enough to mix the 
“glue solution” (See Fig. 35), about one 
pint capacity 

‘Sponge, to moisten the gummed tape 
the glue solution. 

Gummed tape, 2” width, to seal inside and 
outside edges of screen and frame, making 
it water tight and leak proof. 


ith 


Making the Frame 
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‘The frame needs to be rigid in order to 
support the tightly stretched cloth and the 
paint. Miter joints may be made and fas- 
tened with the cleats, two on the top and 
two on the bottom. Butt joints may be fas- 
tened in the same way. The corners may 
be reinforced with angle irons on the side 
or with “L” irons on top. Remember that 
the larger the frame, the stronger it will 
need to be. 

1. Cut the lumber to the required size, 


Fig. 23. 
% 
a (2) 
Doverme jor END &hP JOT — MITRE JOT 

a yo st 

ot oa 
Cr) @ 
err vowr burr Jowr END DONELED jomr 


Fig. 24. Types of Joints 

19 
Join one long piece and one short piece 
at a right angle. Use a miter or butt 
joint or one of the joints shown in Fig. 
24. Fasten the pieces together with 
cleats, Fig. 25. 
Use angle irons to make the frame rigid. 
Place them on the outside of the corners 
and fasten with screws, Fig. 26. If pre- 
ferred, corner irons may be used as 
shown in Fig. 27. 
Sand the front and rear edges of the 
frame so that they are smooth and 
slightly rounded, Fig. 28. This will keep 
the frame from tearing the silk fabric. 


Stretching the Silk and Tacking It to the 
Frame 

Cut the piece of silk somewhat larger than 
the frame, in order to insure it being 
stretched tightly when applied. Remember 
also to allow enough silk for “paint reser- 
voir” purposes. Fig. 29 shows the relation- 
ship of screen area to size of card “Rent” 
to be printed. Note the excess space areas 
of 2” top and bottom and 4” on each side 
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nting, the silk should be drum tight 

across the frame. 

1. Fold a strip of silk length 
it on the £ 


ise and tack 
Fig. 30. 
a cushion and pr 
vents the stretched silk from tearing 
when it is tacked to the frame, There 
be at least two thicknesses of 
the pad, Tack such a strip on all 
sides of the frame. 


SS 


ay) or 
Hf; 
us 
Wy} 
7ROvs Nt 
wo. Leanver 
WAM SUK 70 FRAME: 


Fig. 27. Use of Corner Irons 


Fig. 31, Tack Silk to First End 


Fig, 28. Sand the Edger 
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WVOTE: ARROWS INDICATE DIRECTION 
IN WHICH SUK 1S STRETCHED 


ieee 


Fig. 32, Teck Silk at Opposite End 


2 


6 


Tack the sheet of silk at one corner 
of the frame, Stretch the silk along one 
of the short sides and tack it, Fig. 31 


At the opposite end of the frame, pull 
ht in the center 


the s ‘Tack the 


silk i 
Pull and tack the silk as shown in Fig. 


‘Tack along one of the long sides of the 
frame, using the same procedure as in 
step 3. Place the first tack in the center 
of the side, then tack and stretch the 
silk to the ends, Fig. 33. 
Tack along the edge in the same man- 
ner, Fig. $4. The silk should be stretched 
tightly on the frame and there should 
he no wrinkles. Trim the excess silk 
from the edges with a razor blade. 

To further protect the tacked edges 
of the silk, the surface of the frame is 
J, Fig. 35. Use the “glue solution” 
part glue and three parts water 
en the gummed tape. Tape the 
is shown, overlap- 
inch of the silk 


to moi 
edges of the frame 
ping } of an ineh to 
mesh 
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7. Turn the screen, basin side up. Fold the 
tape in half lengthwise and apply it to 
the inside of the frame, Fig. 36. One 

half of the strip should be on the frame 
and one-half on the stretched silk, Small 
pieces of gummed tape should be at- 
tached to the corners of the frame to 
prevent possible leakage through the 
joints, 

8, Allow the taped parts of the screen to 
dry for several hours. Apply a coat of 
shellac to all of the taped areas inside 
and outside the screen. Let the shellac 
extend about one-fourth of an ineh past 
the tape onto the silk screen, Fig. 87. 


Attaching the Frame to the Base 

The base is used as a support for the 
frame, Any flat wood surface which is larger 
than the frame will be satisfactory, Drawing 
boards are commonly used. In many cases 
the frame is attached directly to the table top. 

Another important use of the base is to lo- 
cate the sheets to be printed, so that sue- 
e colors will be applied in the proper 
Strips of paper, cardboard, metal, 
celluloid or plastic may be fastened to the 
base with glue or tacks. These strips are 
called register guides. It is usually best to 
use three guides, although many times two 
are sufficient. The guides should not be 
thicker than the piece to be printed. Figs. 
88 and 43 respectively show paper and card- 
board guides in position. 


Fig. 34. Teck Silk Along Other Side 


The frame must be hinged so that it can 
be lifted to remove a printed sheet and in- 
sert a fresh one. There are several ways 
in which this can be accomplished: 
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NOTE: Ck 
Guststéo TAPE STICKS BETTER WHEN MoisTENED 


WITHA SOLUTIOW OF 25% Cult IND 15% WATER: 


noob Pease 
Wate OW SHR: 


Shollac Over the T 
2 


Fig. 37. 19, Covering About Ye" of 


1, The frame may be hinged directly to 
the base as in Fig. 39. Note that one 
set of hinges has the male part attached 
to the base while the other set has the 
female part in that position. This ar- 
rangement gives more stability to the 
hinging. Be sure to use loose-pin butt 
hinges so that the frame can be re- 
moved without removing the oval head 
screws. 
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Fig. 40. Frar 
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2. The frame may be hinged to a back 
bar of the same height and approx- 


[ 


A 


Hinged to Back Bar 


imately the same length as the frame, 
iz. 40. The back bar is attached to 
the base with screws or nails. Note 
that the hinges must be placed with 
the pin between the back bar and the 
me, Fig. 40. 

Fig. 41 shows a back bar which is at- 
ched to the base with wing nuts. A bar 
type may be raised or lowered 
so that it is exactly the same height as 
the frame. The height should be ad- 
justed with a piece of the material to 
be printed inserted beneath the frame. 
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Supporting the Frame 

The sereen frame must be kept away 
from the printing surface while a fresh 
piece of printing stock is being inserted, 
and also while the guides are being placed 
in position, There are at least three simple 
methods of supporting the frame in a raised 
position, 

1, ‘The simplest and most common method 
is to attach a drop stick about 10” to 
12” long to the side of the frame, Fig. 
42, It should be attached in such a man- 
ner that it swings loosely and will drop 
into position when the frame is raised. 
Such a strip of wood is frequently 
called a leg stand. 

When a long run is to be made, an ar. 
rangement such as shown in Fig. 43 
may be practical, A supporting frame 
is uttached to the edge of the table, the 
sereen frame is hinged directly to the 
table and held up away from the print- 
ing surface by means of the doorspring 
attached at the right side. This type 


Fig. 41, Back Bor Fa 


of installation req’ 
ing frame be puiied down into pos 
and held while 

across the screen, 


oR LEG STAND 
ATPACMED LOOSE 
SO TWAT IT SWINGS. 


Fig. 42, Fastening Leg Stand in Place 


ne squeegee is pulled 
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3. Another method that is often used for 
long runs is illustrated in Fig. 44. The 
iron straps are attached to the ends of 
the frame and the weights placed in 
such a position that they hold the screen 
away from the base. The screen can be 
brought flat against the table by a 

ight pull from the operator. 

Caution must be exercised in the use 

of the last two devices to keep the frame 

from being tilted to an angle which will 
permit the paint to run over the back 
edge of the frame. 


Additional Hints 

After the frame is completed and some 
experience in silk screen printing is gained, 
the individual operator may wish to add 
some extras to his equipment. Some of the 
most practical helps the author has seen are 
the following, which are illustrated in the 
complete screen set up, Fig. 45. 

‘A long nail or dowel pin attached to each 
side of the squeegee enables the operator to 
rest the squeegee on forked props at the side 
of the frame. This prevents the squeegee 
housing from getting into the paint. 

A metal handle attached to the front of the 
frame makes it much easier to raise and 
lower the frame and reduces the possibility 
of moving it to one side while raising it. 

A table top of 4” wallboard or masonite 
is perfectly smooth and flat, making an ideal 
printing surface, The hoard may be nailed or 
glued to the table, 

Other fabrics. Ik screen fabrics are now 

ailable in nylon, dacron and wire meshes 
of phosphor bronze, monel metal and stain- 
‘They are more costly but all have 


0! 
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Fig. 43. Use of Door Spring for Frame Support 
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Fig, 45, Table Top Screen Unit With Squeagee Supports 
24 

greater tensile strength than pure silk or 
cotton, Nylon is not generally recommended 
for hand cut stencils, but rather for direct 
photographic techniques (covered in a later 
chapter of this book). Dacron is highly rec- 
ommended for any technique, and due to its 
immunity to almospherie changes, it is ex- 
cellently suited for multicolor printing in 
close register. It remains virtually unaffec- 
ted by all solvents, including caustic soda. 
‘The wire meshes may be used with any type 
stencil and have greater tensile strength 
than nylon or dacron. A word of caution 
when using any of these materials: since 
none of them shrink, it is of even greater 
importance ‘that they be stretched tightly 
on the frame, Normally silk or cotton will 
“take up” a litle after being moistened. 


Chapeee 4 
Additional Equipment 


The Squeegee 

"The squeegee is used to push the paint 
across the silk screen and through the open 
meshes onto the printing surface beneath. 
‘The squeegee consists of three parts; a rub- 
per blade, a wood housing and a grip handle. 
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Squeegees may be purchased at graphic arts 
supply stores, or they may be made easily 
and with little expense, 


Rubber Blade 

The rubber blade is a strip of rubber belt- 
ing about 24 inches wide and § of an inch 
thick, Fig. 46. If a squeegee is being selected 
or made for a particular job, the blade 
should be about 2 inches longer than the 
width of the stenciled area of the screen, 
Conversely, it should be shorter than the 
width of the screen frame to allow for easy 
manipulation. 


After it is used for some time, the rubber 
blade may become rounded from wear, Fig. 
47. It should be kept square and sharp at 
the edges. A rounded blade may be sharp- 
ened by scraping it on a sandpaper block as 
shown in Fig. 48. 


Wood Housing 

‘The housing is a device for gripping the 
rubber blade securely and holding it so that 
it will not bend, Fig. 49. The housing may 


Fig. 46. Rubber Blade 


be a single piece of wood as shown in Fig. 
50, or it may be easier to sandwich the rub- 
ber blade between two flat pieces of wood. 
¢ should he recessed sufficiently 


ROUND 


Rounded from Wear 
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PUSH THIS Way 


Fig. 53. Use of Squeegee 


Grip Handle 


RUBBER imilar to that shown in Fig, 61 
‘BLADE may be purchased at supply stores or a han- 

— dle may be made of wood and joined to the 
ng. Fig. 52 shows the construction of 
ded squeegee. In this instance the 
blade is held in place with screws. It is 
necessary to avoid tightening the screws 80 
much that the housing is brokei 


Fig. 49, Rubber Blade Inserted in Waod Housing 
2% 
deep to accommodate about one-half to three- 
fourths the width of the blade. The rubber 
blade may be held in place with glue plu: 
flat head screws driven through the lowe Using the Squeegee 
part of the housing (See Fig. 52). Care ‘The squeegee should be held at an angle 
should be exereised in cutting the recess with the screen and moved in the direction 
that it is not made so wide that the blade of inclination. Moving it while it is held at 
will not be held tightly. an angle forces the paint through the screen 
with the sharp edge of the rubber blade. 
If the blade becomes rounded it will take 
more pressure to force the paint through the 
of the screen. Fig. 53 shows the correct 


GRIP HANDLE 


Housinc 
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SQUEEGEE VERTICAL 
LAELIA 
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use of a one-handed squeegee. 

CauTION: Never hold the squeegee in a 
vertical position as in Fig. 54. It is quite apt 
to smear the printed copy and is more likely 
to damage the stencil since heavier pressure 
must be used. 

Where the length of the squeegee must be 
more than twenty inches, the two-handed 
squeegee is favored. It should be held as 
shown in Fig. 55 and drawn toward the op- 
erator. Remember to keep the squeegee in- 


clined toward the direction of motion, so 
27 


that the sharp edge of the blade will force 
the paint through the screen. Handles may 
be attached to a long squeegee as in . 56. 
If the blade is more than thirty inches long, 
good results can be insured by having two 
persons manipulate the squeegee, one on 
each side of the frame. ‘The two pull the 
squeegee across the screen slowly and in 
unison. 

Most squeegee blades are available in soft, 
medium and hard rubber. Special blades are 
available for use with Inequer and vinyl 
plastic pigments. For printing on textiles, 
where too heavy a deposit of paint is usually 
not desirable, a special blade and handle are 
available, in which combination the blade 
does not protrude as far as it does 
for general printing. Blades are also avail- 
able in synthetic rubber, Some textile 
printers prefer using a special squeegee 
made of birch or some other hardwood with 
a carefully finished and sanded edge. 


Drying Racks 

Silk screen paint requires a little time to 
dry thoroughly. The time required depends 
upon the surface of the material printed, 
the thickness of the paint layer, and the 
climatic conditions. Usually silk screen paint 
deposited rather lightly on paper or card- 
board will dry in one-half hour; a heavy 
deposit on metal may require as much as 
twenty-four hours. 

Wet sheets cannot be stacked one upon 
another without offsetting; that is, the paint 
comes off on the back of the sheets in the 
pile, For that reason, the individual prints 
must be kept from touching other prints 
while they dry. For short runs of fifty or 
so, the printed pieces may be placed on 
tables, chairs or even on the floor. Longer 
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runs require a more convenient place and 
one that does not require so much area. 

One easy method for prints on paper or 
cardboard is to suspend them on a wire line 
with paper clips, Fig. 57. ‘The wood rack 
shown in Fig. 58 can be combined with other 
similar racks to provide a flexible storage 
rack, one that can be adjusted to various 
sizes of prints. Such a wood rack can be 
y made from pine strips about 4 inch 
by 2 inches in cross section, Cross pieces 
be about 30 inches long, with the 


may 


Fig. 57. 


Simple Drying Arrangement 


Fig. 58. Wood Drying Rack 
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length of the rack any desired dim 


ling platforms are very praeti 
prints may be loaded on a truck as they are 
made, then moved to another location to d 


c Y16" WALLBOARD 


Fig, 59. Wallboard Rack 


may also be utilized to 
speed up the drying process. A single lam) 
fitted into a goose-neck desk fixture, Fig. 
63, usually proves satisfactory for home 
or school use. Fig. 64 illustrates an indus 
trial drying unit through which the printed 
pieces pass at drying temperatures. 
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62, Movable Rack in Which Cards Ate Stored 


iy 


Fig. 62. Lamp Set-Up Suitable for Home Drying 


7 

Special Jigs 

It is sometimes necessary to print on a 
surface which is higher than the thickness 
of the paper or card stock, such as on a 
wooden toy or the side of a box. To do 
this, the backbar, illustrated in Fig. 41, is 
raised to the same height as the object to 
be printed, by using various thicknesses of 
wood and cardboard strips in combination. 
The bolts on which the wing nuts are fas- 
tened will have to be replaced by longer ones 
to accommodate the ater height. 

A jig is then constructed from wood and 
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rdboard strips and fastened to the base- 
board in such a way that the object to be 
printed can be placed into it, Fig. 65. If 
the jig does not extend, on the baseboard, 
beyond the three unhinged sides of the 
frame, so that it will support the frame, 
then additional build-ups of wood and card- 
board should be fastened to the baseboard 
so that the edges of the frame rest upon 
them. 


Fig, 65. Buill-Up Jig for Printing » Box 
30 
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Colors and Color Mixing 


nts, 


Silk sereen oil process } enamels 
and lacquers are each especially ground and 
mixed for the various types of silk screen 
work. They are sold under trade names 
by sign and graphic supply stores and 
usually by arts and crafts shops. These 
colors have the right brilliance and cover- 
ing capacity and do not require extensive 
mixing. The colors are available for either 
indoor use or for outdoor exposure 
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Silk screen colors are usually in paste 
form. Before they can be used, they must 
be thinned to the proper consistency. The 
paint should be thinned until it is about the 
consistency of molasses. Stir well and break 
up all lumps. If the lumps remain in spite 
of continued mixing, the mixture should 
be strained through cheesecloth to remove 
them. The materials necessary to mix a 
batch of oil process color properly are: 

Color, For most silk screen needs this 
usually has an oil base, and when purchased 
is in a paste form, It has been ground to 
fine consistency and is combined with a 
k drying medium. 

Solvent thinner or redw This is usu- 
ally a form of mineral spirit and is used 
to thin the paint to proper consistency. In 
an emergency it is permissible to use gaso- 
line, turpentine or kerosene. For general 
use, though, gasoline and turpentine evap- 
orate too quickly. Gasoline is also danger- 
ous to use while turpentine is expensive. 

For thinning silk screen colors, it is gen- 
erally best to use the thinner or reducer 
recommended by the manufacturer of the 
color being used. 

Mixing or retarder varnish. ‘This is added 
to reduce the paint consistency, slow up 


qui 


COLOR 
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Fig. 67. 


Ingres Color 


31 
the drying, bind the color and prevent the 
paint from clogging the screen, Fig. 66. 
About one tablespoon to one pint of color 
is sufficient. 

Batender base, This is added to increase 
the volume of the color, Fig. 66. There are 
two types of extender: regular and trans- 
parent, The regular extender looks and feels 
like putty and does not change the value 
of the color, It is used for economy, us- 
ally about 20% by volume being added. 
‘The transparent extender resembles vas- 
cline in color and consistency. It is used 
when one color is to be overprinted, result- 
ing in a third color. It reduces the opacity 
of paint and allows the color beneath to show 
through. For example, a transparent yellow 
printed over red will give orange. When 
using transparent colors, the darker color 
is printed firs 


Mixing the Colors 


Fig. 67 shows the general proportions by 
volume of ingredients used. 


ly 


Remove some of the paste from the can 
with a clean mixing stick and place it in 
a clean container. Since excess paint can 
be saved and used on another job, be 
sure to get a sufficient amount. 


Add the proper reducer or solvent. 
About half as much reducer as paste is 
about the right proportion. 
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3. Stir the reducer and the paste until they 
are well mixed. The consistency should 
be about like molasses — if too thick 
add more reducer. If too thin add more 
color paste and stir, 


Add the mixing or retarder varnish, 
using the proportion of one tablespoon- 
ful of varnish to one pint of color. In an 
emergency, linseed oil may be used, or 
a mixture of linseed oil and kerosene. 


Last, add the extender base, either reg- 
ular or transparent, depending on the 
type of job. About 20% by volume is 
usually used, 


Identification of Colors 


A great deal of confusion exists concern- 
ing colors and color mixing, and there are 
times when the craftsman has a feeling that 
any color can be given almost any identifica 
t 


‘The important thing for the craftsman to 
keep in mind in all explorations into the 
study of color is that there are three primary 
(or basic) colors. Where these are obtained, 
how they are made, or why they are that 
color are studies for advanced research 
workers. These primary colors are red, yel 
low and blue. By mixing equal parts of any 
tuo of these colors, the secondary colors are 
produced. Thus, by mixing equal parts of red 
and yellow, orange is produced. Equal parts 
of yellow and blue produce green, Equal 
of red and blue produce violet. There- 
orange, green and violet are the sec- 
ondary colors. For the beginner, it is best to 
always call a red a red, an orange an orange, 
etc., regardless of whether it is lighter or 
darker than others which can be found. This 
holds true for all of the primary and second- 
ary colors: red, orange, yellow, green, blue 
and violet. Fig. 68 represents these colors in 
chart form. ‘To use the chart run the finger 
across the top line until the first color being 
used is reached. ‘Then run the finger down 
the column until it is opposite the color on 
the left representing the second color being 
mixed. The box in which the finger rests 
will be the color resulting when equal parts 
of each are mixed togethe: 
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‘A tint of a color is produced by adding 
pure white to any one of the six colors men- 
tioned. Thus, white added to red will produce 
pink, a color which most will recognize. A 
jentist will tell you that the value has been 
increased by the addition of white. In other 
words, more light is reflected back to the 
eyes thus creating an appearance of bright- 
ness. A shade of a color is produced by add- 
ing absolute black to any one of the colors. 
‘Thus, black added to blue will result in navy 
blue, a color most should be able to recor- 
nize. Here again a scientist will explain that 
the value has been decreased by adding 
black; less light is reflected from the color 
back to the eyes and the color gives the im- 
pression of being dark 

‘The chart in Fi so includes white 
and black. However, in these columns some 
colors are given names which may be other- 
wise indicated by other authors. It is as- 
sumed that the names given to these colors 
will be generally recognized. All other com- 
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binations have been omitted. 

The tertiary (or third order) colors are 
produced by mixing equal parts of any two 
secondary colors. It is readily seen that this 
is the same as mixing wmequal parts of any 
two primary colors. Thus, if green and 


orange are mixed in equal parts the resulting 
color will be brown, Since green contains 
equal parts of blue and yellow, the orange 
contains equal parts of yellow and red, then 
brown actually contains unequal parts of the 
primary colors of red, yellow and blue. The 
addition of white to any one of these colors 
will produce tints of that color, and the addi- 
tion of black will produce shades of that 
color, Hence, it is easily seen that almost 
unlimited ranges of colors are possible to 
the craftsman using a supply of red, yellow, 
blue, white and black. 

Only brown has been listed in the chart 
because all other combinations seem to pro- 
duce colors which the craftsman is better 
off identifying for himself. 


RED ORANGE] YELLOW | GREEN [BLUE [VIOLET] BLACK] WHITE 
PRED | RED ORANGE] Violel| 
ORANGE ORANGE BROW! 
; ¥ g OUVE 
YELLOW JORANGE YELLOW GREE DRAB 
GREEN BROWN GREEN 
Navy | PALE 
BLUE | VIOLET GREEN BLUE BLUE | BLUE 
VIOLET VIOLET 
OLUVE NAVY 
BLACK DRAB BLUE BLACK] GREY 
SE GREY | WHITE 
ITE BLUE 
us pee ae 


Fig, 68. Color Chart 
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Other Pigments 

Commercial water soluble textile paints. 
Several manufacturers have placed these on 
the market. They are thinned with water and 
the equipment may be washed clean with 
water. However, when the paints have dried 
and they are heat set, they are fully wash- 
able, 

Non-heat-setting textile paint. A big boon 
to the home craftsman, this textile pigment 
thermo-setting in air under ordinary drying 
conditions and requires no special heat- 
setting or curing. 

Sizing and priming pigments. These are 
available for priming galvanized steel and 
other metals prior to sereening with enamels 
for outdoor use. 

Metallic pigments, Gold, silver, aluminum 
and other metallic pigments are available 

ing with clear extenders to produce 
colors. 

Da-glo. These popular colors, which have 
such a high reflective quality that they ap 
pear to glow in ordinary daylight, are now 
available to the home and school craftsman. 
‘They are not to be confused with . 

Phosphorescent pigments. These are chem- 
ical mixtures, reputedly safe and non-toxic, 
which actually glow in the dark after ab- 
sorbing light. 

Adhesives. Adhesives of all kinds are 
available for use in flocking (the application 
of a powdered felt finish), in making decal- 
comanias (transfer and slide-off designs on 
paper), ete. 

Vinyl plastic. ‘These pigments are espe- 
cially designed for application to sheet 
plastic such as used for shower curtains, 
table cloths, raincoats, aprons, etc. 

Water tempera. Several commercial ex- 
tenders are available which can be added 
to ordinary water tempera paints to give 
them the body and consistency needed for 
sereening. ‘This is especially valuable in 
schools where tempera used for various 
other techniques can be mixed to order for 
screening jobs. These colors are not water- 
proof or washproof but are recommended 
for posters, greeting cards and the like. 

Powdered tempera. Under the trade name 
of Alphacolor, finely-ground, powdered tem- 
pera is available which can be mixed with 
whole series of various vehicles and extend- 


3510 


THE SURVIVOR VOL. 8 


ers to satisfy almost every need. The dry tem- 
pera is mixed with Teztile Liquid for screen- 
ing on textiles. For an all-purpose screening 
paint the dry tempera is added to a special 
extender called Craftmix, Fig. 69. This mix- 
ture has the decided advantage of being sol- 
uble in water and absolutely not clogging the 
screen while operating. Many water soluble 
mixtures do clog quite rapidly because of the 
glue or egg albumin content. Craftmix is 
non-toxic and will not dry in storage. It is 
also odorless. It can be heat-set for perma- 
nency for colorfast printing on textiles. 

Finger paint. Most good quality finger 
ts may be screened without the addition 


Fig. 69. Dey Pi 
Courter, Weber 


Fig. 70. Finger Paints Are Suitable for Screening 
Sie, Mies water Ce 

of special extenders because their consist 
correct, Fig. 70. These are all water 


soluble. 

Other water soluble paints. Many good 
brands of ready-mixed, water soluble screen 
paints are available to the craftsman. They 
are specially ground «nd mixed for sereen- 
ing and require just water for additional 
thinning, Aqua-Process silk screen colors, 
discussed in connection with direct photo- 
graphic screening in Chapter 11 is one such 
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Fig. 704, A Teste Printing Kit 

EBitat chia 

product, Nu-Media, which produces an all- 
purpose dry powder paint, also manufactures 
a water base, ready-mixed textile paint. 
Hands and equipment can be cleaned with 
water yet the paint becomes washfast and 
colorfast when heat-set in the usual manner. 
‘This product is available in small jars for 
home or school use and is also available in 
complete kit form, Fig. 70a. The kit contains 
vudly-made screen frame, stretching 
c, squeegee, design ideas a 
of the ready-mixed colors 
difficult to under ate the value 
of water soluble paints and pigments to the 
home craftsman and for school use, esp 
‘ially when they can be used for we re- 
quiring color fastness in laundering and dry 
cleaning. Water is used for thinning, water 
used for cleaning ail equipment, and water 
is used for cleaning the hands and accidental 
smudges. They are also virtually odorless 
and all are non-combustible. 

A few moments spent looking through the 
pages of a screen processing supply alog 
or a general arts and crafts catalog will a: 
sure the craftsman that pigments for any 
and all purposes are available. 
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Chapter 6 
/ 


The Paper Stencil Method 


The paper stencil is one of the most simple 
of all silk screen methods. A paper mask is 
fastened to the silk screen and those areas 
which are to print are trace-cut. The paint 
or color is forced through these areas by the 
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squeegee, while the rest of the paper acts as 
a block-out medium. 

The paper stencil is best for work involv- 
ing simple designs or lettering on large areas. 
Store circulars, card signs (in quantities up 
to 200), real estate signs, display panels, 
‘outdoor posters (up to 24 sheet size), stream- 
ers, flags, banners and pennants are some 
of the most popular uses of the paper stencil 
method. The paper used for the stencils 
not expensive and the stencils are easy to 
prepare. Fig. 71 shows various samples of 
poster work which are adaptable to the 
paper stencil method. 


Materials and Tools 

Besides the regular screen unit and paint, 
the following will be neede 

Bond paper. ‘This should be a thin, trans- 
parent grade, so that the design may be 
viewed through it without difficulty. Tym- 
pan paper used by printers is excellent for 
stencils. The paper used to back a dupli- 
cating machine stencil is a variety of this 
tympan paper. There is also a commercial 
product available, made specifically for thia 
purpose. It is a heavy, tough paper, thor- 
oughly waxed with a hard wax, and trans- 
parent 
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Fig. 71. Samples of Paper Stencil Screen Printing 
36 
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Fig. 72, Stencil Keife 


SCREEN 


Fig, 73. Original Registered on Printing Surface 


termine 


Fig. 74. 


stencil knife. This will be used to trace- 
cut the lettering or design on the bond paper, 
Fig. 72. 

Cellophane or masking tape. These are ad- 
hesive tapes requiring no moistening. Tape 
will be. used to fasten the stencil paper over 
the original and also to the screen. 

Kerosene. This will be used to clean the 
screen when the printing is finished. It is in- 
sy to obtain, and does a good 


expensive, ea 


job. 
Cloth. ‘This will be sos 
nd used to clean the 


ed in the kerosene 


Procedure 

1. Place the copy to be reproduced directly 
under the screen, Fig. 73. Register it as 
shown 
Cover the original with bond or kraft 
paper and tape it at the corners to hold 
it securely in place, Fig. 74. Wipe the 
surface of the paper with a cloth soaked 
in kerosene, This makes the paper trans- 
lucent, so you can the original 
through the paper. 

Nore: When the commercial waxed 
paper is used, this last process is not 
required. 
race-cut the lettering with the stencil 
knife. Follow the edge of the lettering 
or design carefully, for any mistakes 
will be reproduced, Fig. 75. Allow the 
letters to remain in place after the paper 
is cut through, 


see 


Fig. 75. Culting the Stencil 


Fig. 76. Remove Tape, But Do Not Move the Paper 
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Annee crn e eee is used. Therefore, this method is rec- 


rs of th . 
ee ‘ommended mainly for short runs. 


Ing ace geting nay. ches uapes, sires nok 2. Oceasionally paint will be forced under 
the 


move out of register with the original 
copy, Fig. 76. 

5. Lower the screen frame, add heavy 
paint and pass the squeegee across the 
sereen, The paint acts as the adhering 

gent for the paper stencil, Fig. 77. 

6. Carefully lift out the letters, or the parts 
of the design that are to print, Fig. 78. 

7. Place a blank eard in proper position for 
printing, Fig. 79. Lower the screen and 

the color through the sereen by 
ing the squeegee over the surface. 
¢ the screen, remove the printed 
card, and insert another blank in regis- 
ter, Fig. 80. Print rapidly so that the 
screen mesh will not become clogged 
with paint, 


tencil, between the stencil and the 
, eventually leaking out onto the 
printing surface, This can be prevented 
by fastening the stencil down on all four 
sides with gummed tape, thus sealing 
the edges. 


Additional Hints 

1, As compared to other types of stencils, 
the paper stencil is limited to the rel- 
atively short life of the paper itself. This 
is especially true if a water base paint 


Fig. 80. Printed Sign 
38 


Chapter 7 


The Tusche and 
Glue Method 


This method is one of the most popular 
‘sensi wated eo and practical for the production of inex- 
aren cena j pensive signs and pictures. Ordinary glue 
may be used to good advantage. Tusche is 
a black semi-greasy substance which re- 
sembles India ink 

The production of the screen stencil is 


Fig. 78. Remove Printing Portions 
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possible because when dry, glue is soluble 
in water and tusche in kerosene, turpentine 
or gasoline. The copy is painted directly on 
the sereen with the tusche. When this is 
dry the glue is applied to the rest of the 
sereen area, 

After the glue has dried, the screen is 
rubbed briskly with a cloth saturated with 
kerosene. The kerosene washes out the tusche 
but leaves the glue intact. The stencil is 
then ready for use. The paint will be foreed 
through the areas originally covered with 
tusche, but will be blocked by the glue in 
those areas which are not to print 

Lacquer may be used as the block-out 
medium instead of glue. Kerosene has no 
effect on lacquer, so it and the tusche may 


: 4, Coen 
. — 


Fig. 83. Red Seble Brushes 
US Lettering: Brush 


Fig. 82. Cloth 


= Art Beuth 


be used together. The use of lacquer is more 
expensive than glue, however, for it must 
be removed with lacquer thinner while the 
glue is soluble in water. 


Materials and Tools 
‘The following items will be needed in 
addition to the regular screen unit: 
Cornstarch solution. This should be in 
proportion of one tablespoonful of corn- 
starch to one glass or cup of water, Fig. 81. 
Cloth. At least two will be needed, one 
for the water and one for kerosene, Fig. 82. 
Brushes. Red sable brushes are preferred. 
‘Two will be required, a full brush with a 
square edge for lettering and a smaller, 
pointed brush for the design areas, Fig. 83. 
Kerosene. To remove the tusche and also 
to clean the paint from the stencil after 
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use, Fig. 84. 

Glue, It is more economical to purchase 
this in pint cans, Fig. 85. 

Tusche. Tusche may be obtained at supply 
stores. Buy it in quantity according to your 
individual requirements, Fig. 86. Tusche 
can also be obtained in stick form, usually 
known to the trade as lithographer's crayons, 


Procedure 
1. Place the original copy in register under 
the screen frame, Fig. 87. 
2. Lower the screen and accurately trace 
the original directly on the silk, Fig. 88. 


86. Liquid Tusche 


ig. 4, Kerosene Fig. 85.Glue Fi 
39 

Remove the sereen from the base, place 
it on props, then on the reverse side 
apply a coating of the cornstarch s0- 
lution, Fig. 89. 

4, Allow the cornstarch to dry. About 
one-half hour should be sufficient, Turn 
the screen basin side up and follow the 
pencil tracing with the pointed brush 
dipped in tusche, Fig. 90. Fill in the 
areas to be printed. Allow to dry for 
about one-half hour. 

Place the screen on props, Fig. 91. 
Pour a small amount of glue into a 
corner of the sereen and spread it across 
the entire screen surface, A stiff 


3. 
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of cardboard will do the job and may 
be discarded after use. 


6. After the glue is dry, check the sereen 
for tiny holes which may not be covered 
with glue. Hold the sereen in front of 
a light to make a thorough cheek, Fig. 
92. The pinholes should be closed with 
a brush dipped in glue. 


Fig. 91. Apply Glue to Seroon 


Hold the screen erect and rub both sides 
at the same time, using cloths saturated 
ith kerosene, his dissolves 
the tusche and causes the corresponding 
areas of glue to flake off. The tusched- 
in areas of the screen are now open, 
ready for printing. 
Fig. 88, Oulline Design With Pencil 8. Sometimes a few particles of glue will 
still cling to the parts of the screen 
were coated with tusche, These 
be scraped off with a fingernail 
ig. 94, or removed with a small stiff 


REVERSE SI0E 
‘of SCREEN 


CORNSTARCH SOLUTION 
“bs 


Fig. 92. Check Glue Coverage 


Fig. 90. Apply Tusche 
40 
A fan or heater will speed the drying 
of the glue. 
7. Make sure the glue i 


thoroughly dry. Fig. 93. Remove Tusche With Kerosone 


THE SURVIVOR VOL. 8 


Fig. 94. 


10, 


Remove Stubborn Specks of Glue 


brush saturated in kerosene, 
Again wipe the screen with a cloth sat- 


urated with kerosene. 
screen with a clean dry 
is thoroughly dry, Fig. 95. 


hen wipe the 
cloth until it 


Re-hinge the screen to the base. The 
areas of the screen which are to print 
should match the copy perfectly, Fig. 
96. 


Fig. 96, Rehings Frame to Base 


i. 


al 
Lift the sereen frame, i 
card in the proper position, and lower 
the screen. Add the color to the basi 
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Fig. 97. Pass Squeegee Across Screen 


Fig. 98. Sereened Copy Exactly Matches Original 


cross the sereen, 


id pass the squeegee 

Fig. 97. 

aise the screen frame, remove the 

ted sheet, and insert a fresh card 
The print should be an exact copy of 
the original, Fig. 98. 

The tusche and glue method is especially 
good for pictorial work. It is often used 
for lettered signs, where the copies are 
needed quickly or the budget is limited. 


12 


Other Resist Materials 

Rubber cement. This may be thinned and 
brushed direetly onto the silk in those areas 
where open meshes are desired on the fin- 
ished stencil (instead of using tusche). After 
the glue is applied the rubber cement is eas- 
ily peeled away leaving the open areas, Fig. 
99. This method is especially recommended 
where large, freeform designs are desired. 
Some artists work creatively in this manner, 
directly on the silk, without a pattern, 


E-Z Frisquet, Fig. 100. This is the trade 
name for a smooth, rubber-base product 
which is used in the same manner as rubber 


cement. The major difference is that this 


Fig. 99. Rubber Cement 
tis 


h 


Phy 


Fig. 100, Using E-Z Frisquet 


material can be thinned with water and may 
be used in a pen as well as applied by a 
brush. 

Grease pencils are sold commercially for 
writing on glass and china, in a variety of 
colors, 


hey may be used to draw directly 
onto the silk, After the glue has been applied 
the grease deposit is easily removed with 
kerosene or benzine, 


a2 


Lithographers’ crayons, Fig. 101. These 
are used in the same manner as the grease 
peneils, except the deposit is black and 


Fig. 101. 


Lithographers! Crayons 
Edisto. wm kom, Ine 
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much harder, since they are made of solid 
tusche. Interesting textured patterns can 
be obtained by using either lithographers’ 
crayon or grease pencil, rubbed over heavy 
textile. Place a coarse piece of burlap or 
canvas under the silk; then rub the crayon 
back and forth on the silk pressing down 
inst the burlap, The result will be a 
“transfer” of the pattern of the woven bur- 
lap. Some areas will have a deposit of crayon; 
others will not. When the crayon is washed 
out, the result will be a pattern very similar 
to the original, 


4a 
Chapter 8 
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Reverse Color Printing 


‘This is probably the fastest method of 
making a silk screen, It is best adapted to 
work that can be printed in reverse; that 
is, the background printed and the lettering 
or design allowed to show through. The color 
used becomes the background and the color 
of the stock becomes the color of the letter- 
ing or design. 

Ordinary show card color is used as the 
block-out medium, It is fortified with di- 
luted glue or gum arabic and a few drops 
of syrup. This makes the mixture more pli- 
able and keeps it from cracking in the meshes 
of the screen while the stencil is being run, 
‘The show card ure is a free-flowing 
block-out medium which works easily on the 
brush. 


Materials and Tools 

Brush. A good red sable lettering brush 

best. See Fig. 83. 

Show card mixture. Any good grade of 
show card color will do the job. White is a 
heavier, more opaque pigment and there- 
fore makes the best block-out mixture. 

Paper. Since the sil 
than the stock, some block-out medium will 
have to be used to prevent the paint from 
spreading beyond the edges of the stock. 
Newspaper or kraft wrapping paper w 
do nicely. 


Procedure 

1. Prepare the show card mixture. The 
proportions of show eard color, glue or 
gum arabie, and syrup shown in Fig. 


THE SURVIVOR VOL. 8 
102 are approximately correct. The ex- 
act proportions should be determined 
by the consistency of the mixture. If 
too thick, thin with water plus a few 
drops of molasses syrup. 

2. Raise the screen frame and place the 
original copy in register, Fig. 103, The 
register guides may be cut from the 
printing stock. 

Lower the screen and make a tracing 
of the original lettering or design 
reetly on the silk screen, Fig. 104. Use 


MOLASSES SYRUP — 
Tsp oem aeasic 


OR DILUTED 
LE PASES GLUE 


WHITE SHOW CARD COLOR > 


=) 


102, Ingredients of Show Card Mixture 


aE 


oon ia 


| in Position on Screen Base 


Fig. 103. Orig 
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a medium hard pencil. ‘Trace also the 
size of stock to be used plus the ex- 
tremity of the panel. 


Fig 
Printing Ar 
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Unhinge the screen frame and elevate 
it on wooden props. Fill out the pencil 
tracing on the screen with a red sable 
lettering brush dipped in the show card 
mixture, Fig. 10 


Rehinge the screen frame. Cut an open- 
ing in the sheet of newspaper or wrap- 
ping paper to correspond to the ex- 
tremities of the panel to be printed. (See 
Figs. 103-105.) This may be rectangu- 


ae 


106. Mask Screen With Newspaper to Edge of 


, or oval in shape. 
uming that the panel is to be 
angular, register the paper on the 
screen so that the opening coincides 
with the pencil outline of the panel ex- 
tremities, Fig. 106. Attach the paper to 
the screen with cellophane tape or gum- 
med paper. When the sereen is lowered, 
the opening should fall directly over 
the stock leaving an even margin on 
all sides. 


Place a piece of stock in proper position 
and lower the screen frame. Pour the 
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properly mixed sereen color in the basin 
and pass the squeegee across, Fig. 107. 
Both the newspaper and the show card 
color mixture act as block-out mediums 
preventing the color from reaching the 
card surface below. The paint will pass 
through the meshes of the rest of the 
screen, printing the background and 
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Fig. 107, Pass Squeegee Across Sereon 


‘aid 
UTING C 


Cc 


Fig. 108. Samplos af Lacquer Film Work 
Courtesy, fee Upton 
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allowing the lettering to show in reverse 
color, that is, the color of the printing 
stock. 

One of the important advantages in using 
this method is that the entire screen can be 
cleaned with warm water since all of the 
materials used are water soluble. 


Chapter 9 
Lacquer Film Method 


‘The lacquer film stencil is probably the 
most used of any of the stencil methods. A 
wide variety of types of copy may be repro- 
nsively. A few samples of com- 
mercial work done lacquer film stencils. 
are shown in Fig. 108. 

A commercial product is used in making 
a lacquer film stencil, Several companies 
manufacture them under various trade 
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names. They all consist of a glassine, wax 
paper or plastic backing sheet on which has 
been sprayed a fine film of lacquer. In cut- 
ting the film steneil, it is necessary to cut 
through the lacquer part of the film without 
tearing or cutting into the supporting back- 
ing sheet, Before the stencil is completed, 
the lacquer film must be transferred to the 
silk screen and the backing sheet peeled off. 
Beginners should experience but little trouble 
if the directions are carefully followed. 
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Fig. 109. Stoneil Knife 


— 


CEL, ox 
BACKING |PAPER 
Se err 


N70 PAPER 


IIL, Enlarged Section of Film Cut With Dull Keife 


‘S NOTE SHARP CUT EDGES 


ZAM on 


BACKING PAPER 
Fig. 112, Enlarged Section of Film Cut With Sharp Knife 


Better success will result if the following 
suggestions are observed 


1. Use a sharp stencil knife and cut with 
ght pressure, ‘The importance of a 
sharp knife cannot be over-emphasized. 

2. Use a clean sereen. Use clean cloths to 


apply the adhering soluti 
Check the film before adhering it to the 
screen, Be sure that it is properly cut 
and that no small pieces of film or specks 
of dust remain on the film. These would, 
of course, clog the screen. 

Slit the backing sheet in the large open 
reas to let the air escape when the film 


n. 


4, 
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1B. 


Fis. 


is adhered, Fig. 124. 

he film is correctly registered 
is adhered. 

Work carefully in adhering the film to 
kles, Start at one side of the 
film and work consistently up and down 
or across it. 

Do not flood the film with adhering liq- 
uid. Apply it with the cloth as directed. 
‘Too much liquid will spoil the sharp 
edge of the film. 

Be sure that the film is properly ad- 
hered and dry before removing the 
backing sheet. 

Use the adhering liquid recommended 
by the manufacturer of the film: stencil 
being used. 


9. 


Materials and Tools 

Lacquer film stencil. This comes in rolls 
but may be purchased by the yard. One yard 
of it should be sufficient to start. 

Stencil knife. Select a handle and blade to 
suit your needs. Keep thé blade sharp at all 
times, Fig. 109. The knife should cut the 
film cleanly with very little pressure. An oil 
stone may be used to sharpen it, Fig. 110. 
‘The enlarged cross-section of film in Fig. 
111 shows a cut made with a dull knife and 
heavy pressure. Compare it with 112, 
showing a cut made with a sharp knife and 
light pressure. The film edge in Fig. 111 is 
embossed into the backing sheet and will be 
hard to attach to the screen. 
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Cellophane tape. Used to attach film to 
original copy, and also to attach original 
copy to the drawing board. 

Craftsman circle cutter. This device, Fig. 
113, makes it easy to cut circles quick! 
Keep the cutting edge sharp. If a circle 
cutter is not available, a substitute may be 
made by inserting a knife blade into a pencil 
compass. The knife must be sharp so that 
it will cut with little pressure. 

Drawing board. It is easier to cut a stencil 
when the copy is attached to a drawing 
board since it can be moved to get the best 
possible light and most comfortable position, 
Fig. 114. 

Straight edges. A metal edge ruler, tri- 
angle and T-square will be needed, Fig. 115 
A, B, C. The ruler and T-square are used 
to draw horizontal lines, the triangle and 
‘T-square together to draw vertical lines. If 
possible, these instruments should be made 
of metal, since they will be used to guide 
the knife blade in cutting straight lines. 
Cloths. Several clean cloths will be needed 

wiping or cleaning the screen. 
Block-out lacquer. This will be needed to 
fill in the meshes of the sereen around the 
film, Fig. 116. Wrapping paper or paper 
tape may also be used. 

Lacquer thinner or cleaner. This will be 
needed to clean the film from the screen 
after the printing is completed, Fig. 117. 

Adhering liquid, Use the type recom- 
mended by the manufacturer of the film 
being used, Fig. 118. 

Kerosene. This is, of course, needed to 
clean the paint from the screen, Fig. 119. 


fo 


Fig. 114. Film in Position Over Original 


Procedure : 
1. Fasten the original copy to a drawing 
board or to the work table with thumb: 


tacks or tape, Fig. 114 
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2. Using pencil or ink draw a small cross 
in each of the four corners of the orig- 
inal. These are register marks and will 


A 


and Tangle 


Fig. 118. Straightedge, T-Squ 


help replace the film in exact regis- 
tration, 

3. Cut a piece of film large enough to 
cover the area of the original that is to 
be reproduced in the first color printed. 
The lacquer film, is rather expensive, 
so the smaller the piece used for the job, 
the less it will cost. 


THE SURVIVOR VOL. 8 


4, 


ten the film, 
inal drawing. 


With cellophane tape f: 
lacquer side up, to the o1 
It should be held securely 
Using the film knife, trace cut register 
cross marks on the film to coincide ex- 
actly with the marks on the original 
drawing. 

ing the ‘T-square, make all of the 
horizontal or vertical cuts, Fig. 120. 
Angular cuts may be made with the 
ruler to guide the knife, or with the 


Fig. 121. Curved Cuts 


triangle and ‘T-square as a guide. Ver 
tical cuts also may be made with the 
triangle and T-square as a guide. Note 
that the vertical euts extend above and 
below top and bottom lines. See Fig. 121. 
Curved cuts may be made freehand as 
shown in Fig, 121, or with the aid of 
a French curve. Circles and arcs should 
be cut with the cirele cutter, Fig. 123. 
Cut through the film only. 


If the job is to be run in two or more 
colors, it will be necessary to allow a 
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small color overlap in order to obtain 
proper registration when running the 
job. In opaque color work, the lightest. 
color is printed first; for example, yel- 
low, then red, and then black, About 
1/32 of an inch should be sufficient 
overlap. 


Fig. 123. Circle Cutter in Use 
49 

With transparent screen colors, the 

darker colors are printed first. If, for 

‘irst printed and par- 


“free” orange where the yellow 

superimposed over the red. 

8. Peel the film from the cut portions. A 
tweezer or knife blade that is some- 
what dull may be better for removing 
the film than a sharp blade, Fig. 122 

9. If there are large open areas in the de- 
sign, cut a small slit through the back- 
ing paper to let the air escape during 
the adhering operation, Fig. 124. 


10. The film for each color may be applied 
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separately to the screen then printed 
before the other colors are cut, or all of 
the colors may be cut before any of them 
are applied to the sereen. Better rey 
may be obtained if all of the films are 
first eut and the register of each suc- 
ceeding film checked against the pre- 
vious print of the other. Any errors i 
register may then be corrected on the 
film before adhering it to the sereen. 
A very simple but accurate register-cut- 
ting device is shown in Fig. 125. A piece of 
film is cut out for each color. All pieces of 
film are cut to the same size. The origi 
design or copy is fastened to a drawing 
board as shown in Fig. 114. The entire set 
of cut pieces of film is then placed}over the 
design. Three long “bank pins" or corsage 
pins are then driven vertically through all 
pieces of the film and into the drawing 
board. The corner pin (in the upper left- 
hand corner of the illustration) serves as a 
pivot pin. 
To cut the film for the first cole 
fully remove the upper right- 
left-hand pins, leaving the pivot pi 
Swing aside all pieces of film except the 
one directly in contact with the original 
copy. Replace the two pins removed, to hold 
this lower piece of film. Proceed with the 
cutting of the film for the first color. When 
complete, remove the two edge pins again, 


slide aside the first color film whieh is now 
cut, and slide into place the next piece of 
film. Replace the pins and continue, Proceed 

this manner until all the films have been 


cut. When using this device each successive 
film will be cut in precisely the same loc 


tion, Each ean he carefully cheeked against 


Air to Escape 


Fig. 124. Slit Backing Sheet to Allow 
During Adhering 
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Fig. 125. Simple Device for Register Cutting 


the original copy and each can be checked 
inst the others (because of the film's 
transparency) 


Prepare a screen to receive the lacquer 
If the silk is new, wash it with 
ter to remove the sizing, dry it with 
a cloth, and then wash it with lacquer 
or adhering liquid to remove 
foreign 


matter 
12, Place the screen frame in the hinges 
of the base, Position the original copy 
under the register guides, 

50 


Fig. 126. Film Ready to Adhere 


Fig. 126. Fit the cut film for the first 
olor to the original and fasten it to 
the copy with cellophane tape. Use the 
register marks (four crosses) to fi 
the film precisely in place. Examine 
the film very carefully to be sure that 
all pieces of cut film have been removed. 


Lower the screen frame. 
Moisten a cloth thoroughly with adher- 
ing liquid. Starling in the upper left- 
hand corner, wet a small portion of the 


13. 
u 
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16. 


17. 


screen with a single stroke. Dry it im- 
mediately with a dry cloth held in the 
other hand, Fig. 127. Wet one patch, 


dry if, then wet another small pateh 
in the numerical order shown in Fig. 
127. The patches should not be larger 


than about six or seven inches square. 
Continue wetting small patches, dry- 
ing them immediately. Use a light rub- 
bing motion to dry the sereen and con- 
tinue rubbing until all of the adhering 
liquid has evaporated, 128. Work 
up and down one end of the screen, 
{hen make another row of patches. 
When all of the film has heen adhered, 
take a thin straight edge or ruler 
slip it between the f 
and the original dr 
backing sheet from the ori 
by loosening the tape. ‘Th 
the screen. 

Remove the sereen frame from the 
hinges and lay it on the table, backing 
sheet side up. Allow the film to dry 
roughly; about ten minutes is usu- 
sufficient time. 


Free the 
wing 
also frees 
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Fig 


18, 


20, 


21. 
22, 


129. Remove Backing Sheot 


Start at one corner and slowly peel the 
backing sheet from the film, Fig. 129. 
51 

Peel the backing sheet in such a mann 
that the film can be seen at all times. 
If part of the film was not completely 
adhered, stop and complete that op- 
eration 

‘To adhere a small spot of the film, 
turn the screen over and wet and dry 
that portion again, 
When the backing sheet is removed, 
check the film to see that it is properly 
adhered. If there are loose places, turn 
the screen film side up, and dampen 
the loose part with adhering liquid 
Apply this liquid from the opposite side 
of the screen and pat the film in place 
with a finger. 
Il in the screen mesh around the film 
with block-out lacquer or mask it with 
paper. 
Rehinge the frame and print the job. 
When the run is completed, scoop up 
the excess paint with a piece of card- 
board. If the stencil is to be used again, 


Fig. 


Fig. 130. Remove Film from Stencil 
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then it must be thoroughly cleaned fol- 
lowing the instructions in step 24 be- 
low and those given in Chapter 14. Care 
must be exercised to prevent damaging 
the lacquer stencil when wiping over 
it with the kerosene-dampened cloth. 
If the stencil is not going to be used 
again then remove the sereen frame 
and place the sereen on several thick- 
nesses of newspaper. The film should 
be in contact with the newspaper. 


Saturate a piece of cloth with lacquer 
thinner and rub it over the film portions 
of the sereen, Fig. 130. After afew 
minutes, lift the frame and pull the 
newspaper away from the screen. Do 
this once or twice and it should remove 
nearly all of the film, Fig. 131 

Moisten two clean cloths with laequer 
thinner and wash the silk from hoth 
sides at the same time. Dry the silk 
with a clean cloth and the screen i 
clean, ready for the second color. 


24, 


now 


Special Film Materials 
A number of special film materials are 
available and the student and home erafts- 
man should be familiar with them because 
they increase the scope of his work. Most 
of them are approximately the same in cos 
so there is a definite advantage in pureha 
ing the kind which will best fit the job. 
Plastie-back. Most conventio 
films are paper-backed. Unless oth 
specified on an order, the paper-l 
be furnished. Plastie-back film 


lacquer 


is ea 


Dissolved Film Adhares to Paper 


Fig. 131 
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by weather conditions because it does not 
shrink or expand. It peels away from the 


backing much more readily than pap 
back even in damp weather, All the films 
mentioned in this section are produced in 


both paper backing and plastic backing, 


52 
Blve film. This film ii 
the conven 


blue rather than 
nal amber color. Viewing an 


original design through this film gives 
much better color values. Therefore it is 
articularly advantageous to use it when 


ing stencils for multicolor work where 
to be separated and cut on 
a different stencil 

cen film, Similar in qualities to the 
films but some people find the green 
more restful for their eyes when work- 
ing on large stencils for long periods of time. 
Matte finish, A film with a dull finish 
ther than the usual glossy finish, Creates 
e on the surface while working. 

Lacquer proof. & special film for use when 
lacquer is the pigment to be used for print- 
ing. Naturally, if lacquer film were used, 
the lacquer pigment would dissolve the sten 
Lacquer pigments are used more and 
more because of their quick-drying qualities, 

Water soluble. A film that is adhered with 
a special adhering liquid, but which can 
be removed from the screen with warm 
water. Thi a definite advantage and 
reduces the cost of large quantities of wash- 
ing lacquers. ‘This film can also be used 
with lacquer pigments. 

Extra weight films. Where an extremely 
heavy deposit of paint is required, such 
when printing on canvas or in prepa- 
ation for flocking or beading a design, thi 
film is recommended. It is available in sev- 
eral extra weights. 

‘These films are produced by various man- 
ufacturers and each has a specific trade 
name for the type he makes. When ordering, 
it is best to describe the use to which the 
film is to be put. It is also strongly advised 
that the adhering liquid recommended by 
the manufacturer be used, for there are 
slight differences in chemical make-up. 
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Chapter 10 
Indirect Photographic 
Method 


In brief, the procedure in making a sten- 
cil by the indirect photographie method con- 
sists of sensitizing a prepared gelatin film, 
exposing it, developing it, and then trans- 
ferring the gelatin to the silk sereen, The 
method depends on the impregnation of the 
gelatin film with « bichromate solution. 
‘The gelatin areas which are exposed to light 
harden and remain in the film; those not 
exposed are washed out in the developing 
and fixing. The areas which are washed out 
represent the open spaces in the screen 
through which the paint will be forced by 
the action of the squeegee. 


Materials and Tools 

For this method a finer mesh of silk is 
required, No. 16xx or 18x being generally 
used. If silk is new, the sizing should be 
removed by scrubbing with a brush and 
warm. water. 

‘One of the newer metal meshes will be 
even better to use for the photographic tech- 
niques. The special gelatin films employed 
seem to adhere better to these meshes. One 
factor is extremely important — the clean- 
liness of the screen. It is best to use a new 
fabric, regardless of the kind. Failing this, 
if kerosene or some other mineral spirit has 
been used for cleaning, the mesh should be 
thoroughly cleaned with lacquer thinner 
and air dried for several hours before at- 
tempting to adhere a photographic, gelatin 
stencil. 

Photographie positive. A photographic 
positive is somewhat similar to a snapshot 
negative, except that it is reversed, i. e., the 
image appears opaque on a transparent or 
translucent background. For black and white 
line work, a photographie positive may be 
made by drawing the design with photog- 
rapher’s opaque or jet black India ink di- 
rectly on heavy tracing paper, clear or trans- 
parent celluloid, acetate sheet or specially 
prepared translucent materials called Dul- 
Mat or Trace-O-Line. If the material to be 


3526 


THE SURVIVOR VOL. 8 


reproduced is a photograph, wash drawing, 
or painting, the imperceptable gradation 
of tone values requires a screened positive. 
For silk screen work, such a screened posi- 
tive should be no more than an 85-line value. 
A photoengraver will be able to make such 
a positive. 

‘elatin transfer film. The transfer film 
is sold by the yard, in sheets and in rolls, 
‘There are several brands available, All con- 
sist of an emulsion of gelatin and other in- 
gredients evenly distributed over a thin 
transparent acetate or pliofilm backing. The 
mantifaeturer of each gelatin film usually 
supplies instructions covering exposure time, 
distance of film from light source, intensity 
of light, and type of bulb to be used. It is 
wise to follow the instructions for the film 
being used. 

Sensitizing solution. This liquid makes the 
film sensitive to light. Some sensitizers are 
sold in solution, ready-made, others come in 
powder form and can be mixed a little at a 
time as needed. For best results the dealer 
will furnish the especially prepared sensi 
tizer applicable to the brand of film used. 
‘To insure chemical efficiency, fresh sensi 
tizer should be used each time, Any mixing 
necessary should be done in a dark room and 
the mixed liquid stored in an amber-colored 
dott 

Light bulb, For most purposes, a No. 2 
photo-flood bulb is best. It should be used 
with a reflector and placed from twelve to 
eighteen inches from the positive, depending 
upon the size of the subject. ‘The exposure 
time will vary according to the type of posi 
tive, intensity of lit,and type of film used. 


Again, the mamufacturer supplies instruc- 
tions for the different situations. 
Printing frame. The gelatin transfer film 
will be exposed in the same manner as a con- 
tact print. A printing frame consists of a 
glass mounted in a wood frame and a cover, 
‘The positive ced against the glass, the 
film is placed t the positive, gelatin 
side up, with the smooth side against the 
positive, and the cover is placed in position, 
Fig. 139. The frame is then locked together 
with a set of clamps and the film exposed. 
In lieu of « printing frame, a rubber mat 
and a piece of heavy glass may be used. 
Place the mat flat on a table top. On top of 
the mat place the film (smooth side up, gel- 
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atin side down). ‘Then place the positive in 
position in reverse (as seen in a mirror). 
‘The sheet of heavy glass is placed on top 
of the positive, keeping it firmly in contact 
with the gelatin film. All of these operations 
should be carried out in semi-darkness to 
keep from exposing the sensitized film, Fig. 
140. 

Other items, It is best to have the follow. 
ing tools conveniently at hand: electric fa 
for drying the film, porcelain for 
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2. The next is to make the photo- 
graphic positive of the original.’ To 
make the “R” and the border a positive 
tracing on Dul-Mat or acetate sheet is 


all that will be needed. Lay the Dul-Mat 
or tracing paper over the original and 
tape it in place. Using a brush or a pen 
and jet black India ink or photogra- 
phers’ opaque, draw directly on the Dul- 
Mat, Fig. 134, 


Fig. 132. Actual Site Reproduction of Silk Screened 


Haiftone (65-Line Seren) 


im, and a camel's hair brush, 
applying the 


washing the 
to or three inches wide, fo1 
sensitizing solution to the film. 


Procedure 

1. Assume that an “R” is to be reproduced 
on an 11” x 14” card in one color. The 
poster is to have a line border as shown 
in Fig. 133. 


—— a 


Fig. 133. Block “R 


icate detail such 
ine pen and ink draw- 


Copy involvi 
as small type, 
ings, ete., can be sent to a photo-en- 
graver or photo-offset printer for a 
photographic positive, For photographs 

ded copy a 55-, 65- or 86-line 
ive will be required de- 
pending on the amount of detail sought 
in the finished print. A 65-line screen 


PHOTOCAMPHERS 
OMAQue, 
Zz 


Fig. 134. Make the Photographic Positive on Dul-Mat 
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Fig. 136, Sensitize the Film 


Fig. 137. 


CARDBOARD 


Score TAPE 


Dry the Sensitizer 


positive fulfils the average job require- 
ment and is mostly used. Fig. 132. 
Cut a piece of gelatin film. It should be 
larger than the original copy; about 
three inches on each side is good margin 
Fig. 135 

Nore: Be sure to use fresh 
the film deteriorates with time. 


film 


Lay the film on a piece of heavy card- 
board, gelatin side up. Tape all four 
edges, Fig. 136. Brush on several coats 
of sensitizer, using a soft, wide camel’ 
hair brush. Work across the width, then 
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across the length of the film, Work in 

subdued light and keep the brush fully 

charged with the sensitizer. 

5. Keep the film in the dark away from 
sunlight, electric lights or any dust 
while it is drying. An electrie fan may 
be used to speed the drying. With the 
fan, about fifteen minutes will be re- 
quired, Fig. 137. 


6. Cut the sensitized film inside the tape, 


using a razor blade, Fig. 138. 


Place the positive in the contact frame 
ext to the glass, The “R” should be in 


its position. ‘Then place the 
56 


normal 


sensitized film in position, gelatin side 
up. Place the printing frame cover over 
the film and lock the printing frame, 
). Make the exposure. 

ng frame is not available, 
use the set-up shown in Fig, 140. Note 
{ the film is placed next to the rub- 
in side down, and the pos- 


Fig. 138. Cut the Seonitized File 


Sopher S 
Segre 


Fig. 129. Assemble the Printing Frame 
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HEAVY GLASS 


CBP 
GQr "PHOTOGRAPHIC 
POSTIVE 
ES SMOOTH SIDE UP 


RUBBER MAT 


Fig. 140, Use of Table Top for Printing 


itive is placed in position on the film 
with the “R” in reverse image. 

8 Suspend a No, 2 photo flood lamp twelve 
to eighteen inches from the printing 
frame, Fig. 141, The distance from the 
frame is determined by the size of the 
grea to be exposed. Turn the frame 
glass side up and expose the film for 

4 to 3 minutes. The exact time will 
depend upon the distance from the light 
to the film. A little experimenting will 
soon enable you to determine the expo- 
sure required. Film manufacturers will 
include tables along with their film 
Generally, exposure time is governed by 
several factor 
A xposure time is needed when 

strong. 

B. Less exposure time is needed when 
positive is very transparent, When 
the positive is made on translucent 
material, the exposure time must 
be inereased. 

Less exposure is required for fine 
detail work or screened areas. 

D. The exposure time must be longer 
as the distance from light to film 


| 


Fig. 141, 


Expose the Film 
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is increased. 
9. When the exposure is completed, turn 
off the light and remove the film from 
the printing frame. Place it in warm 
water, (about 115°F.) and gently agi- 
57 

tate it as development takes place, Fig. 
142. The unexposed areas of the gelatin 
which were protected by the correspon 
ing opaque areas of the positive will di 
solve and wash out. The exposed or 
remaining gelatin areas which received 
the light, harden and are not affected 
by the action of the warm water. About 
five minutes should be sufficient de- 
velopment. 

Now place the film flat on a sheet of 
glass or cardboard and pour several cups 
of warm water over the open areas of 
the film, Fig. 143. ‘This will remove any 
particles of gelatin which remain in the 


ig. 142. Wash 1 


Film 


GEUATIN FUM 


Fig. 143. Spray Film to Remove Stubborn Spots 


Fig. 144 
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‘open areas. Wash the film for a few 
minutes in cold water to fix the gelatin 
in place. 

CAUTION: Gelatin melts at a low tem- 
perature, so the water should not be 
ear the boiling point, or it will melt the 
exposed areas of the film, 

Place the wet film in register on the 
screen base, gelatin side up, Fig. 144, 

Lower the sereen frame. Place & new: 

paper over the silk and rub the paper 
gently, Fig. 145. The newspaper will 
absorb the excess moisture through the 
screen, and at the same time the pre: 
sure will cause the film to adhere to the 


wer run 


Place Film in Register 


Fig. 145. Adhere the Film 
58 


silk. Repeat the blotting with news- 


papers until no addi 
be removed. 


nal moisture can 


Unhinge the screen and prop it in a 
vertical position in front of an electr 
fan, Fig. 146. Direct the flow of air 
from the fan against the sereen for 
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Nie 


ZEEE 


Fig. 146, Dry the Film 


Fig. 147. Remove the Backing 


about fifteen minutes, or until it is 
thoroughly di 
14. After the film is thoroughly dry, reverse 
the screen frame and gently peel the 
transparent film backing away from 
the gelatin, Fig. 147. Work slowly and 
use great care not to tear the gelatin 
around the open areas. 
Rehinge the screen and block out the 
open meshes of the silk around the edge 
of the film. Block-out lacquer, glue, or 
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gummed tape may be used as a filler, 
Fig. 148. 

It is recommended that a_ special, 
water-soluble, block-out filler be used. 
When such is used the entire screen can 
be washed out with warm water. This 
eliminates the necessity for washing 
out the stencil with water and the filler 
with lacquer thinner. 

When the block-out medium is dry, raise 
the screen frame, place a blank card in 
position, and begin printing. 


16. 


Cleaning the Screen 
When the necessary 
been mace, the excess pi 
up with a piece of cardboard and placed back 
in the paint container. ‘The silk may be 
cleaned with a cloth saturated with kerosene 
and then gone over with a dry cloth until 
the screen areas are completely free of paint. 
‘The filled-in spaces around the gelatin 
cil, Fig. 148, may then be dissolved with the 
appropriate solvent; water will remove glue, 


umber of copies have 
t should be scooped 


while lacquer thinner will dissolve block-out 
lacquer, The gelatin screen stencil part is 
then scrubbed on both sides of the screen 


with warm water and a stiff hand brush, 
‘This removes the gelatin areas of the scree! 
‘The screen should now be totally clean and 
ready for use again. 
ee Chapter 14 for mor 
cleaning of sereens. 
59 

Pre-Sensitized Films 

Several pre-sensitized, indirect _photo- 
graphic films have appeared on the market 
each of which seems to have certain advan- 
tages. In a pre-sensitized material the over- 
all advantage is the elimination of the steps 
of sei and drying gelatin film. Since 
both of these processes are time consuming 
and the final results are somewhat uncert: 
the introduction of these new materi: 
great boon to home and school craftsmen, 

Ektagraph, produet of the Eastman Kodak 
Company, is not only pre-sensitized but con- 
tains its own developer, requiring the use of 
just an activator, It can also be handled 
completely in low-inten neandescent 
light. This is especially important for home 
and school use. 

‘The process may be summarized as fol- 
low: 


information on 
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Wath in Spray 


Fig. 151 


‘The film is exposed through the back 

of the sheet in the same manner as the 

other types of indirect films. Exposure 

made with a simple reflector-flood 
lamp and only a short exposure is 
needed. 

2. After the exposure, the film is placed 
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in the activator solution, Fig. 149. De- 
yelopment takes place in 1 to 1} min- 
utes at 68°F. 

3. Immediately after development in the 
activator the film is placed in two stop 
bath solutions for 30 seconds in each, 
Fig. 150. 

4, ‘The unexposed, non-hardened areas of 
the film are then washed free by plac- 
ing the film, emulsion side up, on a 
sheet of glass and spraying it with 
water at approximately 100°F. This 
step is similar to that in processing the 
conventional type of photographic pro- 
cess film except that a spray bath is 
recommended, 1651. 

5. The film is then adhered to the screen in 
the manner shown in Fig. 145. It is 
advisable that the screen be wet. Drying 
is best accomplished by using a com- 
bination of heat and circulating air, 
Fig. ‘The heat in the illustration is 
furnished by a bank of infra-red lamps 
overhead, Many of the usual types of 

60 
gelatin photographic films cannot be 
subjected to heat. This type can, pro- 
viding the air is kept circulating. 


6, When the film is completely dry, both 
sides are liberally moistened with a 
special stripping solvent, Fig. 153. 


‘The back is then stripped off, Fig. 164, 
open areas on the sereen are blocked out 
and the screen is ready for printing. 

‘The total time from exposure of the film 

to placing it on the silk ready for drying, 

than twenty minutes. The film is 
able in packages of 25 sheets in si 
inches. 


Fig. 152. Adhere to Sereen in Usual Manner 
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activator and stop bath chemicals are dry- 
packed, sold in kit form, ready for mixing 
to make a gallon of each solution. The strip- 
ping solvent is sold by the quart. Hot water 

n be used to remove the film from the 
sereen after use. Since the film is water 
soluble, however, water soluble pigments 
are not recommended. 


Fig. 155. Exporing With » Camera 
Cabstey. €1.'da Poot de Nemours 6 Co. 
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Fig. 156. Exposing With an Enlarger 
Courter, Ee Pont de Nemoor Co 
é1 


DuPont Sereen Process Film. This 


film 
is slightly different in nature but is also a 


pre-sensitized film, It does not carry 
developer so that it must be developed in two 
separate developing baths for one minute 
each. This film must be handled in a dark 
room under safelight conditions, but has a 
very unusual advantage in that it ean be 
exposed in a camera, Fig, 
tion with an enlarger, Fi well as by 
contact. It is an extremely sensitive film and 
exposure times are very short. One further 
advantage of this film is that after develop: 
ment it can be dried and then stored or shi 
applying 


1s own 


ped, prior to re-moistening it a 


it to a sereen. 

‘The instruetio each 
should be followed strictly when using 
indirect photographie film. They are simple 
to use, save countless hours of hand cutting 
and produce fine, professional results. 


Chapter i 
Direct Photographic 
Method 


‘The direct photographic method of stencil 
making differs from the indirect only 
the gelatin material is applied directly 
the screen fabric, eliminating the transfer 
of the film to the fabric. Usually this gelatin 
material contains the sensitizer as well, so 


of manufacturer 
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Fig. 157. Ingredients of Emulsion 


that when it is applied to the screen and al- 
lowed to d re screen is sensitized. 
‘The greatest advantage in this method is 
the elimination of the process of sensitizing 
the film and allowing it to dry, and then 
ferring it to the screen after exposure. 
here is also the advantage of not having to 
block out marginal areas because the gelatin 
emulsion covers the entire screen opening. 
However, one definite disadvantage to th 


method is that the entire screen has to be 


and re-treated if an 
exposure and wash- 


cleaned fr 


of gelat 
is made or faulty 
out is produced 

‘There are numerous commercial prepar- 
tions available for the direct photographic 
method. All of them include an emulsion, 
either in liquid form or in powdered form. 
Water is added to the powder and the mix- 
ture is heated and dissolved. Some prepara- 
tions contain the sensitizer and others do 
not. If the emulsion does not contain the 
sensitizer, then only one step is actually 
eliminated, compared to the indirect photo? 
graphic method, because the gelatin will have 
to be sensitized after it has dried on the 
scree 


Most of the commercially-prepared emul- 
contain pure animal gelatin, a photo- 
graphically unstable chemical such as potas- 
sium bichromate or ammonium bichromate, 
glycerine to give flexibility and distilled 
water as the vehicle, Fig. 157. 

Both bichromates mentioned are affected 
by a strong light; that is, if a strong light 
is allowed to fall upon them, they become 
extremely hard. If light does not fall upon 
them they remain relatively soluble in water. 
Basically, this is the secret of the direct 
photographie method. 
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Nore: This is also the basis for the indi- 
rect method when a pre-sensitized film is not 
sed. ‘The sensitizer is usually a solution of 
her potassium or ammonium bichromate. 


When the screen containing the emulsion 
is exposed to light (or in the ease of the 
indirect method, the film which has been 
sensitized is exposed to light) those areas 
which have not received the light because 
they were covered with blocked out design 
areas, remain relatively soluble in water. 
The areas which received the full intensity 
of the light have hardened. Thus, when 
washed out with warm water, the soluble 
areas wash out clean while the hardened 
areas remain fixed and place. After dry- 
ing the screen is then, ready for p 


‘The home or school craftsman may desire 
to prepare his own emulsion. This ean be 


done simply, by using the following formula : 

50 ce, or 2 oz. Cold water (distilled 
water preferred) 

7.5 gr. or | oz Gelatin (the com- 


mercial cooking variety) 


50 to 75 drops Glycerine (more in cold 
weather, less in warm 
weather) 

I tablespoon Potassium bichromate, 


concentrated solution* 


fy used ne pound of the ehemicl 


Directions for Mixing 

Weigh out the powdered gelatin and place 
it in a small sauce pan. Measure out the 
water and add it to the gelatin in the pan. 
Allow the gelatin to completely slake in the 
water until it is quite hard and pasty. Add 
the glycerine. Place mixture in a double 
boiler and heat until completely liquified. In 
a semi-darkened room (no direct light) add 
the potassium bichromate solution. From this 
point on, handle the solution, whether in 
storage, ready for use, on the screen, etc., in 
subdued light, until the actual exposure of 
the screen is accomplished. 


To Coat the Screen 

While the emulsion is still hot, coat the silk 
(or other fabric) on both sides using a wide, 
soft brush, stroking first horizontally and 
then vertically. Be sure that no pools of 
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liquid form on the screen, Fig. 158. Dry the 
entire screen in a darkened area. An electric 
fan may be used to hasten drying as illus- 
trated in Fig. 187. Do not become alarmed, 
especially when using silk or cotton organdy 
fabric, if the fabric loosens and sags on the 
frame after it has been coated, During the 
drying process it will tighten up again 


Exposure 

When the screen has thoroughly dried, 
check it (in subdued light) for possible pin 
holes or small open areas. If these do not 


1 within the area where the design will 
be exposed, fill them in with any filler 
material. If they appear within the design 


area they will have to be re-coated with emul- 
sion and allowed to dry. Pin holes are usually 
ed by too brisk an application of the 
brush, resulting in air bubbles in the emul- 
or, by too hard an emulsion in cold 
latter ean be remedied by us- 
ing more glycerine in the solution or by add- 
ing « small quantity of liquid animal glue 
to the solution while cooking it. 

‘Turn the screen face up (fabric side up) 
large book or a series of thick- 
nesses of wood under the screen but within 
the open area so that these “props” serve 
to support the sensitized fabric when pres- 
sure is placed upon it, Fig. 159. Place the 
negative, properly centered, face down, on 
the sensitized surface. Place a sheet of clear 
glass on top of the negative to hold it tightly 
against the screen. Expose the screen for 


THE SURVIVOR VOL. 8 


4 minutes with a No. 2 photoflood lamp at 
a distance of two feet, Fig. 141. Use a 
watch to measure the exposure. After this 
operation the work may be continued in nor- 
mal room light. 


Washing Out 

Afler proper exposure, run hot water, 
(approximately 100°F.) over the entire 
en with a spray head until the image 
hes out completely. The areas which were 
painted over on the negative, and which sub- 
sequently withheld the light during expo- 
sure are the areas which should wash out. 
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‘To test the washing out blow against the 
washed out areas. They should be thoroughly 
clear and free of emulsion. Dry the screen 
thoroughly with squares of newspaper as 
shown in Fig. 145. 

Negatives for use with this process may 
be prepared in the same manner as those 
deseribed in Chapter 10 and Chapter 12. 


Aqua Magic 

This is the trade name for a new silk 
screen kit which is now marketed through 
art supply stores and which utilizes the d 
rect photographic technique, Fig. 160. The 


Fig, 160, Direct Photographic Screen Kit 
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kit comes complete with all component parts 
for construeting the frame and base board, 
stretching with silk, and sensitizing the silk. 
‘The kit contains the sensitizing chemical or 
emulsion in powder form, to which is added 
hot water. The set also includes a squeegee. 
a set of water soluble paints, and a special 
cleaner for removing the emulsion after the 
printing has been finished. 

Normally, water soluble paints cannot be 
used with either direct or indirect photo- 
graphic stencils because the substances from 
‘which they are prepared are themselves sol- 
uble in water. ‘The great advantage of the 
Aqua Magic material is that it can be used 
with water soluble paints, This is a great 
step forward, particularly for home and 
school craftsme! 

In addition to preparing negatives for use 
with photographie sereening, on transparent 
sheets, various opaque objects may be placed 
directly on the sensitized screen and then 
exposed to light in the usual manner, Fig. 
161. In this manner silhouette areas are ob- 
tained, A few words of caution here: If at 
all possible, it is advisable to place a clear 
sheet of glass on top of the articles to keep 
them in close contact with the sensitized 
screen. ‘The light must also fall in such 
direction that shadows are not produced. 
‘These shadows would actually represent non- 
lighted areas, and these too, would wash 
out when the s 
hot water, 


ereen was developed in the 


Fig. 161. Set-Up for Silhouette Exposure 
Esra, teed Seale Products ee. 


Chesprer fee 
ia 
Art Work and Lettering 


It is not necesssary to be an artist or 
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possess special art talent to do silk screen 
work. A great many of the jobs merely call 
for reproduction of a simple sign, poster or 
design. There are occasions, though, when 
it will be necessary to do artwork, even 
though the pictorial work or lettering may 
be adapted from other sources. 


Artwork Aids 

By keeping a clipping file, one who does 
not possess the ability to draw well will soon 
have a file of illustrative material that will 


Fig. 162, Camera Lucida 


63. Pantograph 


meet the requirements of any job. Watch 
newspaper and magazine ads for items that 
can be adapted to silk screen techniques. 
Direct mail circulars are another good source 
of ideas. If the copy is not the correct size 
for the poster to be made, it can be enlarged 
or reduced easily. 

‘The camera lucida, Fig. 162, is a device 
for enlarging, reducing, duplicating or re- 
versing sketches, drawings, letterings, por- 
traits, ete. The object to be drawn is reflected 
to the drawing surface in full detail and in 
true perspective. In Fig. 162, the copy is 
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ig. 164. Opaque Projector 


attached to the back of the drawing board 
and appears on the drawing sheet in reduced 
form. 

The pantograph, an inexpensive 
which is show 
enlarging. The ratio of enl: 
lished by setting the position at which the 


the triangle is guided around the original. 
‘At the same time a pencil attached to the 
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end of one of the arms duplicates the outline 
in a larger size. More expensive types of 
pantographs are also available, These have 
greater precision and will reduce as well as 


enlarge the subject matter. 
67 


The opaque projector, one model of which 
is shown in Fig. 164, projects an enlarge- 
‘ment on a wall or any drawing surface, The 
size of the enlargement is determined by 
the distance from the projector to the screen, 
They will project colors and black and white. 

‘There are numerous sources for alphabets 
of various styles. A printer's specimen book 
will show variety of faces and sizes of 
type. Fig. 165 shows a method of evolving 
Gothic alphabet styles often used for silk 
screen reproduction. The letters composed 
of straight sections such as B, F, H, et 
are easily made with a template and hori- 
zontal lines as those on a musie scale, See 
Fig. 165 a, b, ¢. The letters which involve 
round sections n with a compass 


be mad 


Fig. 165. Construction of Letters With Lines and Template 
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165 d. Those with rounded cor- 
165 f, may be made using 


as in Fig. 
ners as in Fig. 


an “O” template cut from cardboard, F 
165 ©. 

Fototype is another source of letter 
font of Fototype is shown in Fig. 166, The 


letters are arranged in the composing stick. 
When the line is full, a piece of cellophane 
tape is applied to the individual pieces hold- 
ing them in proper position. The lettering 
may be enlarged or reduced photographic- 
ally, or just enlarged using the opaque 
projector, 
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510 evn 


Fig. 187._ Sh With Pressure-Sensitive Adhesive 
Cckanesn, Ceitofeh Cettering Corp. 


Preparing Photographic Positives for 
Screening 

Drawings, sketches, ete., can be treated 
in the manner illustrated in Figs. 162, 163, 
and 164, except that they have to be drawn 
with photographer's opaque or jet black 
drawing ink on a transparent base, as de- 
scribed in Chapter 10. There are special 
types of drawing inks made expressly for 
drawing on acetate, It will be recalled that 
a photographie positive is similar to any 
other positive picture (the black areas are 
black and the, white areas are white) with 
the exception that the image is printed on 
parent material. Therefore, the white 
clear and light will pass 


a trans 
areas are actually 
through them. 


Additional Hints 

‘The craftsman who lacks either the talent, 
more usually the time, required for com- 
plicated lettering jobs now has available to 
him a countless array of all types of letters 
printed in jet black ink on a clear acetate 
base, with a pressure adhesive on the back, 
Fig. 167. These letters are merely cut out 
with a razor blade and mounted in the proper 
place on a sheet of clear acetate. Rubbing 
across the face of the letter with a burnisher 
(the end of a fountain pen serves very well) 


Se, ., 
Bs Sx. Ig 


Fig. 168. Barnishing Letters in Place 
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will adhere the letters in place, Fig. 168. 
Various texturing materials are also avail- 
able, Fig. 169, printed in like manner in jet 
black on a acetate base. Sections of this in 
the desired texture and shape are cut out 
6 
with a razor blade and mounted in the proper 
place. Certain of the letters and textures 
are also available in white ink on a black 
base for preparing reverse-printing photo- 
graphic positives. 


Fig. 170 shows a squared Gothic alphabet 


in both capitals and lower case. Together 
with Figs, 171 and 172, the alphabets shown 
constitute good basic letter syles for the silk 
screen process. 

Light tones shown in Fig. 173 may be 
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printed as a color tint (for example a light 
blue or light red) while the blacks shown 
may be printed in any dark tone of red, 
green, blue, ete. This is an excellent example, 
incidentally, of a sereen job which can be 
done much more simply by one of the photo- 
graphic processes. When the art work is com- 
plete the craftsman decides which technique 
it the job best. 

ure perfect silk screen reproduction, 
the original art work should be accurate and 
of the same size as the reproduction. For 
one-eolor work, a pencil sketch, carefully 
done, will usually be sufficient. For work in 
colors, it is best to make a copy in full color. 
It is possible to use a penciled outline with 
the color represented by bands or crosses in 
the respective areas. 

For very complicated color jobs, sheets of 
various colors printed on pressure-adhering 
acetate base, as described above, are avail- 
able. The shapes of each color desired are 
cut out and adhered in place. This saves long: 
hours of filling in large areas with solid 
colors. If the lacquer film method is to be 
used for preparing the stencils, the blue film 
is made especially for use in color separation 
work, 

For beginners, time 
good original will usua 
professional job. 


ABCDEF 


pent in making 
ly result in a more 


GHIJKL 


MNOPO 


THE SURVIVOR VOL. 8 


WXYZ-D EP 
abedetg es aE 
niki pe FERS TEE 
opgrstuy: | 5 aS 
tt XYZ §P IR: 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL. 8 
V4 od 


Fig, 173. Sereen Job Simply Executed With Photographic 


Fin gcr S 
Chapter 13 
Multicolor Screening 


poster head made in six 


Fig. 174 show 
shown in the 


tones, ‘The orist 
upper right In making a poster 
head, a most method is to put the 
darkest tones in first, then the next darkest, 
etc. This insures a good likeness from the 


nd cor) 


THE SURVIVOR VOL. 8 


beginning. If a likeness is not app 
the second tone, the job can be started over 
without much time lost. This method is elas- 
tic, therefore economical, since it permits 
stopping after three or four tones have been 
used. See Figs. 178, 179. 


Procedure 
1. Coat the sui 


e of the poster or illus- 


» the origi 
or and per 


Fig. 175. Tonal Areas Marked in Projected Image 


Fig. 176, Darkest Tone Painted 
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the likeness on the coated surface. Mark 
the edges of the tone areas carefully. 
Mix the tonal values or colors to be used. 
Note, in Fig. 174, the small “gi 
at the top of the figure. 

Select the darkest tone, black or blue- 
black, and paint in the darkest areas. 
‘These will usually be parts of the h: 
eyes, nose, mouth, clothes, ete. This 
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Fig. 178 


Third Shade Adds Tone Depth and Roundness 
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produces the salient features, making 
the head recognizable, Fig. 176. 

Place the next darkest tone in the proper 
areas as shown by the pencil outline, The 
two tones should give a recognizable 
likeness of the subject, Fig. 177. 
Place a still lighter tone alongside the 
second tone applied. ‘This softens the 


Fig. 179. Another Tone Establishes Facial Planes, Gives 
Third Dimension 


+ Smoothly 
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edges of the shadowed areas and gives 
the face greater tone depth and round- 
ness, Fig. 178. 

6. A fourth tone, still lighter in value, 
painted in adjacent to and slightly over- 
lapping the third tone helps to establish 
the “face pli ing the head a 
three-dimensional appearance, Fig. 179. 

7. Mix the background tone with the fourth 
tone used. Use this mixture to paint 

7 
around the edges of tone No. 4, helping 
to blend the various tones into the back- 
ground. The background tones should 
show through as highlights, Fig. 180. 

8 With this as the original art work, 
stencils may be film-cut for the five 
tones used. In running the tones, the 
lighter tones should be printed first, as 
in the reproduction of multi-colored 
pieces. The gray scale will, of course, 
not be included in the screening but will 
serve as a guide in matching tone values 
or colors needed. 


Color Register 
In multicolor screening great care must 
be given to proper register — the joining of 
each color with the last color. In the type of 
work discussed in this chapter successive 
colors are frequently “overlaid.” ‘That is, 
they are printed on top of a previous color. 
More usually than not, however, in multi- 
color work the colors must border evenly on 
each other. The following rules are impor 
tant to remember: 
1, As mentioned elsewhere in this book, 
where colors are to line up with each 
a slight overlap of about s/s of an 
is desirable, provided the light 
are printed before the dark 


colors 
colors 


2, It is suggested that some kind of regis- 
ter device, or jig, be used when cutting 
the stencils. Such a device is illustrated 
in Fig. 125. If a separate screen frame 
is to be used for each color then they 
should all be of the same size and 
corner mark should be placed directly 
on the silk with a soft pencil, Fig. 181, 
to guide the craftsman in adhering the 
stencils. 

8. In cutting lacquer film stencils it is 
again recommended that the special 
blue film be used because colored art 
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work is viewed in more natural color 


with this than with the amber film, 

4. A base board and a hinged sereen should 
always be used. Register guides should 
be attached to the base board, Fig. 182, 


the same location. Care s 
cised that these guides 
when the sereen frame is removed for 
cleaning and adhering: of a new stencil 
for another color, By observing a 
ate cutting of the stencils in register, 
and by adhering them in register, and 
then by finally printing each successive 


re not_moved 


So SOS 


Fig. 182. Register Guides Attached to Base Board 
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, 78 
color in register 


base board, no difi 
countered, 

5. If the craftsman is working in very 
humid climates and if the job must be 
what printers call, “hairline register” 
— that is the colors must match in the 
borders to an absolute degree — then a 
plastic-backed lacquer film should be 
used. 


Chapter 14 


Care and Cleaning of 
Equipment 


Many instructions on cleaning equipment 
have been given throughout the text. How- 
ever there are always additional items of in- 
formation which the craftsman should know. 
A piece of equipment, no matter how inex- 
pensive, will be completely worthless to the 
craftsman if it is not put away in condition 
for immediate use again. 

Many of the pigments and other mater Is, 
used in silk sereen printing are manufac- 
tured so that they will air-dry to absolute 
bone-hardness, This means they will dry in a 
similar manner on the equipment too, and 
can never be removed. Many of the pig- 
ments are intended to be color fast when 
dry. They will be equally color fast on the 
finished product or on clothing if acci- 
dentally smudged. 


f the guides on the 
ulty should be en- 


Solvents 

Many solvents and cleaning agents are 
used in cleaning silk screen printing equip- 
ment, Fig. 183. A solvent may also be called 
a thinner or a dissolver. It is a substance 
which will either dissolve a particular pig- 
ment or material, or which may be used to 
thin that same pigment or material. Thus, 
when water is added, in mixing a pudding, 
the water is said to be the thinner, or the 
solvent. Turpentine, when added to house 
paint, is said to be the thinner, or the solvent 
of the house paint. Many materials require 
different solvents to soften or dissolve them 
when they have become hard than they do 
when in soft or liquid state. For example, 
if we use water to remove a bit of pudding 
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ing Agents 


which has dripped out of the bowl it will dis- 
solve the pudding completely. After the pud- 
ding has hardened, however, it may take 
soap, scouring powder or other solvents to 
remove it. ‘Turpentine, while it dissolves 
Jiquid paint will not dissolve paint whieh has 
hardened. This requires a different solvent, 

Some of the techniques in silk screen 
printing depend upon the fact that two or 
more materials are used, each of which re- 
quires a different solvent to dissolve it. This 
is the essence of the various resist methods, 
such as tusche and glue (Chapter 7), reverse 
color method (Chapter 8) and so on, Thus, 
part of the work can be washed out, or dis- 
solved, by using the correct solvent and the 
remainder of the work will remain unat- 
fected by this solvent. 


‘The following substances are the ones 
which have been generally discussed in this 
book. Next to each substance is listed the 
solvent. In cases where a different solvent 
is required for dissolving the substance 
before hardening than after hardening both 
solvents are listed. 


nd Adhering liquid 
Washing thinner 
Lacquer thinner 
Acetone 
80 

Water soluble filler Water (Sometimes 

with soap or Oakite) 


Laequer film 
fill-in lacqu 


Shellac Shellac thinner 
Wood alchohol 


Tusche (in liq 
fornt) Water 


Kerosene 


sche (when 
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hardened) Benzine 


Gasotine 


Glue Hot wafer 
Water color paint Water 
Finger paint Water 
Silk sereen 

poster colors Kerosene 


Textile paints Kerosene (virtually 
irremovable from 


clothing) 


Photographie films 
and gelatin Special solvents 
emulsions Oakite 

Remember that there is no ove universal 
solvent 

Kerosene 


Kerosene makes an excellent paint solvent 
for cleaning up. Remove the excess paint 
from the basin with a piece of cardboard 
Save it, for it can be used on another job. 
Wipe the screen on both sides with a rag 
saturated with kerosene, ‘This dissolves the 
paint quickly and one or two such wipings 


Fig. 184, Serub Both Sides at Same Time 
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ient to remove all of the 


are 
paint. 


Cleaning the Stretched Fabric 

A final, thorough cleaning of the stretched 
fabric, whether the stencil has been left ad- 
hered for future use or not, frequently re- 
quires hard rubbing with a cloth. This opera- 
tion s endangers the tension of the 
abric, Direct pressure, without a 
behind the silk or other fabr 


support 
should never be applied. 
An excellent technique for “scrubbing” 


the fabric is illustrated in Fig. 184. The 
operator holds a small piece of soft cloth, 
saturated with kerosene, in each hand. He 
uses his chin to hold the frame steady and 
vertical, and proceeds to rub both sides of 
the fabrie simultaneously, exerting equal 
pressure from both sides, In this manner 
the pressure exerted is from one hand 
against the other and the fabric does not 
receive any strain, In using this technique, 
care must be taken not to scral 
areas of the stencil, if the sten 
left adhered. 


Removing Stubborn Spots 

Sometimes when the stencil has been re- 
moved one small portion of it remains in 
place and refuses to dissolve. Also, some of 
the commercial textile paints have a tend- 
ency to develop stubborn spots. These can 
be removed, using great care, with a small 
hand brush moistened in the proper solvent 

ai 

and rubbed across the stubborn area, F 
185. When using metallic fabric much more 
vigorous scrubbing action may be applied. 


Removing Photographic Materials 


All gelatin materials dissolve in water 


Fig. 185. 


Removing Stubborn Spot With Brush 
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but sometimes slowly. Regardless of the 
solvent used, whether a commercial prep- 
aration or not, it is advisable to soak the 
entire frame in hot water for about one hour 
before attempting to remove the stencil. It 
will be recalled that a water soluble filler 
was recommended for use with photographie 
sereens instead of a lacquer filler, so that 
water could be used to clean the entire 
screen. 


Squeegees 

‘The squeegee should be cleaned with the 
proper solvent immediately after use. Thin 
deposits of paint allowed to harden on the 
squeegee are extremely difficult to remove 
without possible damage to the rubber blade. 


Personal Cleanliness 

A careless, sloppy craftsman leaves his 
mark on every job, Fingerprints, accidental 
smudges, accidental blending of colors — 
these are the marks of a poor craftsman, If 
it is necessary to do the final printing job 
alone, as it so frequently is, the craftsman 
should thoroughly clean his hands with sol. 
vent and soap and water after he has set up 
the unit for printing. reise care from 
that point on so that the hand which will 
touch each piece of work does not get paint 
on It, 


a2 


Chap ter TY 
/ 


The Silk Screen Industr 


Up until the early 1920's silk sereening 


was practiced in the United States in a 
omewhat informal manner and, more often 
than not, behind locked doors to carefully 


ard the secrets of the eraft 
well-know 


afer 
niques were not generally 
widespread, Sources of supply were not cen- 
tralized, Undoubtedly the p: 
method was originally used beca 
really borrowed from the stencilling artists 
of bygone periods, Tusche and glue probably 
was developed by an enterprising craftsman 
with a knowledge of the properties of tusche 
borrowed from the lithography arts. Lac- 
quer film, of course, was later development 
following the discovery of lacquer itself. 


nor 


‘Today the industry is a vast one with a 
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tremendous literature, several periodicals 
(trade journals), numerous supply houses 
«countless specialized branches of the in- 
dustry. It inevitable that machinery 
would be invented which would mechanize 
many of the steps in the process. However, 
in common with certain other of the graphic 
arts, the original art work and preparation 
of the stencil is still largely a matter of indi- 
vidual handwork. ‘The printing, feeding, 
drying, ete., have become mechanized. ems 
wachinery have been developed to a 

een process worker in the practice of 
le. 


\lustry actually takes on several 
rad divisions. First, there is the par 
screen printer who usually has a small 
screening unit in his printing shop so that 
he can accommodate customers with small 
jobs. He may do all of the work himself or 
he may have the stencils prepared elsewhere, 
either photographically or by lacquer film 


‘The 
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(hand cut). Then there is the small, owner- 
operated, but exclusively silk sereening es- 
tablishment. 186 shows such a shop. 
Usually run by one or tivo people, all of the 
work, from art originals to final produ 
is done within the shop. Of the large, exelu- 
ive establishments, there are basically two 
types. One prepares stencils and screens for 
the small printer, but does no other work 


‘An automatic. printing 


Fig. | 
known as the 


automatic fod 
fo the. pneuma 


3549 


THE SURVIVOR VOL. 8 
itself. The other variety is a large, com- 
pletely-equipped sereen printing plant. Fre- 
quently the larger establishments maintain 
complete art departments and do the print- 
ing in air conditioned shops. 

‘The illustrations which follow depict the 
varied types of machi in use today 
thin the commercial silk screen industry 
‘They show the highly specialized develop- 
ment of this industry at the present time. 


Fig. 190. This shows the new Dry Screen Process in oper- 
tion. Drying of large pieces of stock hat always been 
Si problem in the silk sereen industry. With this. equip: 
rent the paint is applied through an electrically heated 
Screen, resulting ins Finished piece which is dry to touch 
ts soon as if is taken out of the press 

Goetiep, Bry Scream Proce, tne 


9. (Leff) A drying machine known at the Thee 

‘A conveyor belt carries the printed shee! under 
unit, relainy it there long enough for drying a 

garries it cut the other end. 

EBeith,otmerl Reserch 6 Supply Co. 
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Fig. 191. This shows an automatic feeder, « 
‘an’ automatic. printing press, in turn conn 
“Thermojet” dryer, The stock is handled 


Fig. 192. A special jig press for printing other than 
Hint objects. Gloster, tumblers, jars ond bottler are 
rinted tn this, manner 

artsy. Allen Si Screee Supaly 


Heck, through feeding, printing and deyin 
rd product. at 
owes & Supply Co 


Fig. \935 A sil locgr vastty of 0g press fo sing 
SLUR Hrd Sotes feces lg Co 
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Fig, 194. So h 
that thi 


plants, con bo used oi abel 
86 


Chapter 16 
/ 


Sources of Supply 


s of supply change so fre- 
so greatly from geograph- 
ical aren to area, suggested that the 
home or school craftsman use his leeal elass- 
ified telephone directory as a guide. The fol- 
lowing headings in this directory will be 
helpful in locating « dealer: 


Artists’ Materials 
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is & Crafts Supplies 

int Manufacturers & Distributors 

int & Painters’ Supplies-Dealers 

int & Varnish Removers-Dealers 

int & Varnish Removers-Manufacturers 

Photographie Equipment & Supplies- 
Ret 

Printing Inks 

Printing Supplies 

Signs-Equipment & Supplies 

Silk Sereen Processing 

Silk Screen Processing Equipment & Sup- 
plies 

joners 


Most manufacturers do not like to sell 
directly to the consumer because it violates 
agreements which they have entered into 
with their dealers and distributors, How- 
ever, they will always furnish the name and 
|kdress of a dealer in any given area, 


a) arshey Age 
Projects 


‘This section will help the user of this book 
to refer to the various techniques discussed 
and suggests projects for the home and 
school shop which can be made using each 
technique. 


Technique or 
method used 


‘The pocket sized 
sereen (Chap. 1) 


Suggested projects 


Monogrammed handkerchiefs 
Monogrammed shirt. pockets 
Monogrammed noteheads 

for letterheads 
Monogrammed neckties 


Greoting cards of all kinds 
Decorated paper napkins 
Decorated paper guest towels 
School posters 

Club posters 


‘The paper. stencil 
method (Chap. 6) 


Decorated scarves and ke! 
Printed yard goods 
Drapery mat 

Dress materia 


‘The tusche and 


Reverse color Posters 


resist (Chap. 8) 


acquer film 
fcthod (Chap. 9) 


Printed aprons 
Printed nursery. curtains 


Boy and Girl Scout Neckerchiefs 
emblems 
Posters with great detail 


Photographic 
meth 
(Chap. 10, 11) 
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Multicolor School posters Gift wrapping paper Bibs 

sereening Program covers Portfolio. covers Book covers 

(Chap. 13) Athletic jackets Desk ‘blotters Phone book covers 

Summer “P shirts Shower curtains Bathroom mats 
Atractively decorated by screening: Pecaiineok covery Ve Lae ene 
‘ Paper shoppi Potholders 

pcre Fitonre Dresser scarves Pillow eases 

able linen Chair covers Hed. spreads Shoe bag 

Place mats ay cloths uniey baie Chair sets (head and arm 

‘Sunbonnets ach. robes pounce? Saeed! 


belts Knitting bag mocks 
res hite gloves 


Blouse cuffs and collars Clot 
Suinmer. pocketbooks Pinal 
Hair ribbons Girt 


Acetate, drawing on, 68 


Adhering 
gelatin film, 57 Corsage pins, 49 
hints, 46 Cost, advantage of silk: sereen, 15 
Inequer film, 50 Counterweight, to support frame, 23 
pre-sensitized film, 59) Cushion, for silk, 20 

Adhesives, : 

Alphabets, sources of, 67 Dacron, 15 

‘Ammonium bichromate, 62 Da-elo, 


Angle irons, 19 Decals’ (or decalcomanias), 15, 33 
of silk serven, 16 Developing, direct photographie method, 64 
it, 65 Development 
‘Art work and lettering, 66-73 of gelat 
of pre ized film, 59 
Back bar, 22 Direct photographie method, 16, 62-66 
adjusting height, 22 ard, for ba 
ing sheet, removing, 50 
“Bank” pins, 49 
Bensine, 41 
Bibliography, 88 
Billbourel sizes, 16 
Binder’s board, 12 
Block-out Inequer, 47, 61 
Block-out materials, 15 
Blue film, 62 
Bond paper, 13, 35 
Bottles, 15 
“Bridges,” 1 
Brush, use in cleaning sereen, 81 
Butt joint, 18 


» 56, 57 


Drying racks, 27 
Drying unit, indust 


28 


ite, 4 
ery hoops, 1 

for direct 

fixings ali 
Enamels, 30 
Es nt 
re and cleaning of, 79-81 
making, 17-29 


Ee w 
Embroi 
Ei 


yatographie mixture, 62, 63 
nhotographie, 63 


Camera lucida, 66 xposstre 
Carbon paper, to transfer design, 13 of di 
suber, 41 of gel . 53, 56 
of pre-sensitized film, 69. 
of serwen process filn 
5 B base, St 
Extra-weight films, 52 


oxraphic screen, 63 


Cleaning ager 
Clipping file, 66 
Color 
advantage of silk screen, 15 
fand color mixing, 30-24 
chart, 32 
identifieation, 31 for screens, 
mixing for poster head, 75, 76 cleaning the silk, 80 
Color register, 77, 78 Filler, solv 
when cutting, 48 
Color sequence 
with opaque color, 48 
with transparent colors, 49 


or 


Fat 


THE SURVIVOR VOL. & 


3553 


Fototype, 67 

Frame 
attaching to base, 21 
for experimental screen, 12 
hinging, 21 
size of members, 17 
supporting, 22 

French curve, 48 

Furniture decorati 


ture, 62 


Gelatin emulsions, solvent for, 80 


transfer film, 63 
Glassine paper, 45 
Glue 


ted, 43, 
solvent for, 80 

Glycerine, 63 

Gothic alphabet 
making, 67 
squared, 70, 71, 72 

Gravdes, of silk, 15 

Grease pencils, 1 

Green film, 52 

Gum arabic, 43) 


Hairline register, 78 
Halftones, sereen for, 


Handle 
‘on frame, 23 
squeegee, 26 


Heat, for drying, 28 
Heat-setting, 14 

Winging fvame, 2b 

History, of silk: sereen printing, 15 
Housing, of squeegee binde, 25 


Identification of colors, 31 
Indirect photographic method, 16, 53-61 
Infra-red heat, 28 


Jig press, 86 
Jigs, 29. 77 
Joints, for frame, 18 


Kerosene, 80, 36, 38 
in cleaning up, 80 
Knife, sharp for cutting lacquer film, 46 


Lacquer, 30 

solvent for, 79 

squeegees for, 27 

tase with tusche, 38 
Lacquer film 

removing: from sereen, 51 

special types of, 52 
Lacquer film method, 16, 45-4 
52 


Lacquer-proof film 
Leg stand, 22 
Lithographer’s crayon, 16, 42 


Manufacturers, sales practices of, 86 
Masonite table top, 23 
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Matte finish film, 62 

Mesh, of silk, 11, 15 

Metal sereens, use with indirect photographie 
method, 53 

Metallic pigments, 33, 

Mineral spirit, 90 

Miter joint, 18 

Mixing silk sereen paint, 31 

Mixing varnish, 30 

Monel, 15 

Monogram, 13 

Multicolor screening, 74-78 


Newspaper, in reverse color method, 43 


Nylon, 15, 24 


Offsetting, 27 
Oil process paints, 30 
mixing, 30 
led stencil board, 14 
One-handed squeegee, 26 
Opaque projector, 67 

uuse in tone separation, 74 
Organdy, 15 
Overlapping colors, 77 


Paint, mixing, 30 
Pantograph, 66 
Paper stencil method, 16, 35-37 
Personal cleanliness, 81 
Phosphor bronze, 15 
Phosphorescent pigments, 33 
Photographie films, 15 
solvent for, 80 
Photographic materials, cleaning screen of, 81 
Photographic methods, 16 
Photographie positive, 3, 65 
Photographs, sereen for, 56 
Pigments, for silk screen, 33 
Plastic back film, 61 
Plastic-backed lacquer film, 78 
Plastic backing sheet, 45 
Pocket sereen, 11-14 
Porous fabric, 15 
Potassium bichromate, 62 
Powdered tempera, 33 
Pre-sensitized films, 59 
Pressure, to cut lacquer film, 46 
Pressure-sensitive letters and background tones, 
885, 69 
Primary colors, 31 
Priming pigments, 33 
Printer’s specimen book, 67 
Printing base, adjustable, 85 
Printing frame, 54 
Project suggestions, 87 


Racks, drying, in professional shops, 28 
Razor blade, 13 
Reducer, 30 
Register 
of colors, 77, 78 
deviee, 77 
guides, 2, 77 
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marks, 50 holding, 26 
Register-cutting device, 49 sharpener, 85 
Regular extender, 31 sharpening blade, 25 
Reservoir, for paint, 19 support, 23 


Resist materials, 41 
see algo tusche and glue 


Retarder varnish, 30 method, 11, 16 
Reverse color method, 43, 44 Starch, laundry, 18, 
Rubber, for squeegee blades, 27 ‘Streamers, 15 
Rubber blade, for squeegee, 25 Stripping solvent, pre-sensitized film, 60 
Rubber cement, 41 Supplies, sources of, 86 
Syrup, in reverse color method, 43 

Screen 

cleaning after valng esatin film, 19, 68 rate Saeed 

ceating with emulsion, 63 
Screen printing press Ratiet 1S 18 

Se hecse ‘Taping edges of silk, 20 

with feeder and dryer, 84 eres, 

with stream feeder, 83 Cad ell raat 

u Template, to cut letter, 67 


Sereen process film, 61 : 
nee pee aires Tertiary colors, 32 
Sereen value, for silk halftones, 65 Fe acme taal 


Serubbing technique, 80 
Secondary colors, 31 econ eh at 
Sensitizing solution, 53 extiles, squeegees for, 
applying, 54, 58 ‘Textured patterns, obtaining, 42 
Shade of color, 31 Thlasers, 20, 72-81 
Shellac ies” 
‘Tightness, of si 


solvent for, 80 Lada 


for taped areas, 21 P 
Shipping erates, 11 Transparent extender, 31 
Show card mixture method, 16 ‘Turpentine, 30 

Show card color for reverse color method, 43 pape esinel seal Ste 


: ‘Tusche and glue method, 16, 

8 e, of acreen fabrics, 24 
eee ene tab ‘Two-handed squeegee, 26 
Sihouettes, making screens of, 65 Two-person squeegee, 27 
silk ‘Tympan paper, 36 

bolting cloth, 16 

experimental, 11-14 Uses 

for indirect photographie method, 53 paper stenell, 34 

industry, 82-85 of silk sereen printing, 18 

stretching and tacking, 19, 20 tusche and glue method, 41 


Silk screen paints, water soluble, 34 
Silk sereen poster paints, solvent for, 80 
Size limits, of silk sereen, 16 

Sizing pigments, 33 

Solvents, 0, 79-B1 


Value of color, 31 
Varnish, 30 
Versatility of silk sereen, 15 


for tusche and glue, 38 Vinegar, 14 
Spots, removing from sereen, 80 Vinyl plastic 
Spring, to hold frame, 22 Pigments, 

saeegees for, 


Squeegee, 12, 18, 18, 25-27 
cleaning, 8L 
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> IRC WELDING 


In Twelve Practical Lessons 


Foreword and Preliminary Instructions 


By ARTHUR MADSON 
Instructor, The Lincoln School of Welding 
The Lincoln Electric Company, Cleveland, Ohio 


Science and Mechanics Winter 1942 
HE objective of these lessons is to prese 
manner, certain fundamental facts of are 
knowledge of which will enable the welder to 


ing. process successfully and iy 
Welding, as ordinarily considered, may be defined as a 
method of joining metals by fusing the edges or surface 
causing them to become molten, and thereby be fused to 
gether without pressure being applied. This is known as 
fusion welding 
In weldin 
(Fig. 1) wh 
‘The base metal or metal 
being welded is con- 
nected to the other ter= 
minal, oF is laid on ata Tue many acknowledged process; when carbon, 
ble with a metal top sdvanteges of are welding In maintaising. repelr. the carbon are proces 
which is connected with 9 ‘Obviously, the met 
the other terminal. The Sige salar lie trode furnishes 
{crminal of the genera~ grom, have prompted the edlior of SCIENCE AND additional metal to the 
for to which the cles MECHANICS fo pretent these Twelve practical le base metal. But in the 
trode is connected de- (rowledee stare welding will bea veluable money, case of the carbon are a 
pends upon the Kind of — making ans filler rod may be used— 
electrode used. In securing the rod being fed into 
The curr Re pee eeoper giana the are and melted, 
electrode is touched to decahuisieg aia applied tn ‘The tincots fused, and mixed as out= 
; qistich has boas cae ssion since lined above for the 
meta 


the base metal being, Welding which how 
welded, withdrawn and 'estabii 

: ‘Wile the lessons in the series are buill around the faileliotif eae 
held 's0 as to form and welding equipment and lecrodes manulactured by ate Ser ease 
maintain an arc. A'small Lincoln’ the author points out tat the Pi operations are qiven in 
pool, ora crater, is melt- be applied to siher mokes end typen of equipment the lessons that follow. 
Pik thebose lal The brovied.thay ‘ect the specications forthe wok "Welding current is 
electrode is also “"* obtained from special 
and deposited generators, the details 
crater. The metal in the The Hineoin Schoo niven in 
crater is agitated, mix- 21, The Lincoln Elecite, Com 
2 the molten electrode 0. Mr. Madspn is assisted in his work by four full: 

the base metal and time instructors. 

forming a dense j 
When the electrode is 2 


use is made of an electrode held Ider 


ch is connected to one terminal of th 


ARTHUR MADSON 


metal, the process is 
called the metallic are 


It is evident that the 
are is very hot (te 
ATHE EDITOR perature of appro: 

mately 10,000 degrees 


& Fig. 1. 


The electrode ig held in 
© holder (unshiel 

Shielded handle) hich 
fs connected to one ter 
minal of the generator. 
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leggings may be used. Otherwise there is a pos- 
sibility of hot metal falling into the cuffs or shoes. 

Where other work is done in the same shop, 
booths are necessary to protect the men from 
Figure 6 shows a popular type 


The booth and walls of the shop 
fleet 


ys should be a dull black 
ireproofed ins on a pipe frame 
acceptable booth, althowsh 
n or sheet metal are much to be p 
Inside the booth should be a wel 
Figure 7 shows one type. A metal 
properly supported at a cor- 
reet height, with provisions for 
good connection of ground cable, 
is about all that is required. ‘The 
operator ean construct this of 
structural parts, An_ insulated 
hook, or something similar, should 
he provided for the electrode 
holde 

The next item is the electrode 
holder. ‘This should be mechan- 
ically strong, light in weight, and 

of holding the el 

mly in. position during 
welding, but allowing easy re- 
moval and replacement of elec- 

Tt must not become too 
‘The connection from ele 
trode holder to machine isn 


make 


Figs, 9 and 4. Special 
Glass Ina head shield 
1d shield (4) 


ide 
hy cable, which should be very 


flexible so as to offer « minimum 
{{ restraint to the operator's mo- 
tions. 


F,) and therefore throws 
off both light and heat 


It is necessary that In addition to the equipment 
proper protection b outlined above, the following 
should be available: steel seratch 


used. For eye protec 
tion a special 
either a head (Fi 
hand (Fig. 4) shield is 
used. It is essential that 
this glass be used at all 
times when looking AT 
THE ARC, As the spe- 
cial glass is expensive, 
is protected by an or 
dinary clear glass. 

Gloves (Fig. 5) pref= 
erably of gauntlet type, 
should be worn to pro- 
leet the hands. A suit- 
able leather apron is of 
great use in protecting 
the clothing, particular- 
ly when operator is sit 
ting at his work. 

It is also important 
that trousers without 


ing welds, remov- 
ing rust, ete; tools for removing 
scale and sla from welds; carbon 
and copper blocks for backing up 
strips; and the usual shop equip- 
ment, such as vises, hammers, 
tongs, ete. 

The arrangement of table and 
work should be such that opera- 
tor may be comfortable. A 
strained, awkward position inte 
feres with the doing. of good work, 
whereas an easy, comfortable po- 
Sition is helpful and results. in 
better production at lower costs. 

Sreciat INstauctions. Do not 
play with the welding machine. 
Make a definite plan and follow 
it through. Learn the funda- 
mental principles and wherever 
possible reduce your problems to 


cuffs are worn and that b 26k these, fundamental principles 
legs of the trousers be ‘ou ‘will find the solution of your 
held down over the shoe Cag) problem much easier if you do. 

tops. Bieyele clips are S and 7. X popular type of weld "Practice making samples and 


a ee ee 
Smcllent for this pare ieeeoem fe stern Mh wet Oe continue p 
pede weaieer sted ere re pees) 


weticing and then do 
a 


3 
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re Mpa 1 


Fig. 8. A correct bead should 
have a good penetzation, no 
rerlap,, and. no. undercut 
3. The strongest possible 
‘sion must be obtained. 


Open up the welds, ex- 
amine them, criticize your 
work, ask criticism from 
others, Because you are 
melting a lot of meial is not 
a sign that you are welding. 

Caution—Never look at 
the are without using a protective glass to shield 
the eyes. Use n good high-grade welding lone 


Salah eeteeses 


Direct exposure or a“ 
very 


ful, but not permans 
If the eyes are exposed to the rays of the 
‘on of cool boric acid is helpful or 
a few drops of 5% argyrol every four or 
hours. Aspirin will relieve pain and hei 
and permit rest, which is very helpful in pro- 
moting quick recovery. 

The position assumed at work hi 
bearing on the kind of work done 

at which it is done. ‘Therefore, be as 
able as the job allows. It is easier on the of 
tor and results in beater work at lower cost. 

Tt may be well at this poi 
and illustrate certain terms cust 
welders. 

‘the bead is the metal deposited by the clec~ 
trode (Fig. 2) 

When th 
is melted formingt a pool or pocket. 
crater. Its depth indicates the 
amount of penetri 

‘A correct bead should have good penetration, 
no overlap or undercutting. Overlap is the 
‘amount of deposited metal “overlapping” but not 
fusing or melting into the parent metal, Under- 
culting is a melting of base metal along the edge 


'¢ strikes the parent metal, metal 
This is the 
approximate 
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Material 
Isher 


Saving, on carling ing) on Casting S0.455 


of the weld which results in a depression. Fig- 
ure 8 for explanation of these terms. 

Often considerable ingenuity is needed on the 
part of production and maintenance men to over~ 
of material and labor short- 


iaterials readily obtai 
, for illust 
wmple of th 


the ease of wheels (Fit. 
equipment for 


transporting within 
plants. Although at first it might appear that a 
wheel would be a difficult piece to make, a closer 
hows that the opposite is trie and con= 
may be saved by are welding 


It will be noted that the wheel shown in the 
center, fabricated by means of are welding, was 
38% less expensive than the one on the left, 
made by the previous method. ‘This saving was 
to reduction in the weight of material and 
used was less costly 
the right in 
still less expensive, because 
mplifieation in design. ‘This one saved 487% 
in cost over the previous type of wheel used, 
and 22% over the other are welded design, 

Wheels of this type may be made in almost any 
size and used in many applications. 


Principles of Arc Welder Operation 


LESSON 1 


RC welding, in principle, is similar to are 
ZA tighting.. ‘An are lamp has two electrodes 
with their ends slightly separated. Wher 
a powerful clectrie current passes from one elec 
trode to the other, it has to jump the opening, or 
gap,” between them. In doing 50, the cl 
generates intense heat between the tips of the 
lectrodes. This terrific heat produces the bril- 
fiant light, or “are,” from which the are lamp 
takes its name. 
"The are for welding is produced the same way. 


A powerful, though harmless, electric current is 
forced {o jump a gap to complete its circuit. The 
the end of an electrode, to which 
ied from the are welding gen= 
sher-covered wire cable, and the 
tal being welded. As the electrieal current 
aps the yj, it generates such intense heat 
it melts metal instantaneously. The temper 
of the electric welding are is 12 times hot- 
broiler! And that heat is something 
led with care. 

While the are for an are lamp and the are for 
welding are the same in principle, there is one 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL. 8 


very important difference. 
are heat produces light; 
steel! : 
‘That's what takes place when a buildin, 
mobile, airplane, ship or other product is being 
built by welding. The welding clectrode is held 
so that there is a gap between ils tip and the 
total which is being joined toxe 
‘of the welding are produced by 
current crossing the gap melts the ent 
wire, or electrode, and also melts the part or 
parts being welded the point where the are 
fouches ity. The miolten meta 
the electrode flows across the are 
spot of the parts being welded. When the melte 
steel cools, the parts welded together—no m: 
ter how many there are in the particular struc- 
tuire!—become one, single piece. Not only is the 
welded stiticture one inteseal 
yy stronger in the welds tha 
‘The remarkable simplicity of are weldi 
ability fo join metal directly together without in- 
fermediate connecting, members and without the 
many. extra operations of 
ther industria! processes— 
this simplicity has. permit 
ted. improved quality and 


but it is ac 


Fig. 2. Any desired volter. 
pere curve may be oblained 
By. varying the lolt hand 
"hop “Selector,” to change 
‘openccireuit vellage. 


Fig. 4. By varying the 
hhand cant 


he ve 
desivod 
laine. 


2. Sp 
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ils on the conteol box at 
‘he modern are welder 
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reduced cost of all sort of products and every 
type of structare. 


the operator fully 
w ¢ welding machine before he 
uses it, this lesson is devoted to a discussion of 
the welder and the principles of its operation 
nd use. 

Material 


coded for this study includes: serap 
steel, carbon holder, 44-inch or 44-inch carbons. 
‘The Lincoln are welder is an are welding gen- 
cetrically separated from the drive and 
nothing to do with how the gen- 
IL is not necessary to know all 
out the theory of the operation of the gene: 
order to operate it correctly, but it is nec 
essary to know the various controls and just 
these controls are manipulated so as to get 
est results. 
The welder (Fig. 1) 
continuous control and dials. (Fig. 2) 
make the proper setting practically auto~ 
ie but which still retains freedom of selec~ 
ng good are performance. 
continuous control, by the addition 
Is, enables the operator to 
chine for the proper volt-ampere 
isties, for the correct current and volt~ 
ion of welding 


erator operat 


required. 
with any degree of experience fully 
realizes the necessity for dual control of the are 
in order to sceure satisfactory welding results, 
He knows (hat for certain types of work he re 


A wold 


Lop cuit voltages. 
fence, for proper results, the welder finds it 
necessary to have control of both welding cure 
id open-circuit voltag 
Open-cireuit voltage and 
separate and distinet things, 
(A) Open-cireuit voltage is 
that registered or read on 
the machine when it is 
running but no welding is 


vatying penetratior 
Welding “current 


ATT Hike @® 
ANETTA ie id BS 
NY H HH tlmecece, Vases 
= o é BY 


THE SURVIVOR VOL. 8 


being done (are not in operation). (B) Are 
vollage is the actual voltage across the are while 
welding is being done (are in operation). If the 
machine has a voltmeter, voltage indicated will 
be as follows: A—open circuit voltage—are not 
in operation. B—are voltage—are in operation. 

What effect does dual continuous control have 
on the performance of the welding arc? Con- 
sider what happens to the welding current when 
this control is operated, 

By vatying the left-hand control, the “job se- 
lector,” the open-cireuit voltage is changed, pro- 
ducing any desired volt-ampere curve such as 
those shown in Fig. 3 

Here's how dual continuous control varies 
penetration at any welding current. 

By varying the right-hand control, the “eur- 
rent conirol,” the welding current is changed 
with any given open-circuit vollage producing 
any desired volt-ampere curve such as. those 
shown in Fig. 4. A great number of volt-ampere 
curves can be produced for each open-circuit 
voltage adjustment. 

Tn other: words, the combination of the two 
controls allows the operator to blanket the en- 
lire range of the welder as shown in Fig. 5. He 
can choose a volt-ampere setting which can be 
anywhere between the curve of lowest 0 
circuit voltage (Curve 1) and m rent, 
‘and that of the highest open-circuit voltage and 
maximum current (Curve 2). (Fig. 5). 

To see why the operator can set varying pen- 
tration at any welding current with dual con- 
Unuous control, glance at Fig.6. Select any weld 
ing current and its correspo are vollnge 
stich as the point A. Through that point, any 
number of volt-ampere curves ean be produced, 
varying in slope as shown, from the gradually 
sloping Curve 3 to the steep Curve 4. (In ac- 
tual operation this effect is produced by varying 
the open-circuit voltage with the left-hand con= 
ol, while maintai 
rent with the right 

Now, suppose the are was shortened, decreas- 
ing the are voltage to B. 

Tt fs clearly evident from the two curves that 
this shortening of the are gives a material in- 
crease in the welding current for Curve 3, 
Whereas it causes little effect in the current for 
Curve 4, ‘The greater the pick-up in the cur~ 
rent, the greater the penetration of the are. It 
is, therefore, obvious that by varying the slope 
of the volt-ampere curve, we vary the penetra 
tion, and by means of dual continuous control 
this can be done to any desired degree at each 
and every desired value of welding current 

Both controls should be used to get the easiest 
operation. Any machine which does not have 
this feature cannot possibly sive an are of the 
same stability. throu 
currents that is oblainable o 

‘The setting of these self-ind 
desired results is extremely simple. The voltage 
control dial, on the lett of the control box (Fig. 
2), is divided into four segments, three distinc- 
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Fig. 7. A welder for 
work on Tight gauss 
re of small electrodes, 


tively colored, which 
are labeled: large 
electrodes, normal 
welding, vertical and 
overhead, and 
fourth segment 
black for use wi 
special low - current 
applications. The 
vollage setting la 
beled, “large elee- 
trodes,” is the high- 
est. Others are suc 
cessively lower in the 
order named, 

‘The current selec 
for, or right-hand control (Fig. 2), consists of 
graduated current readings with a movable 
dicator which has three colored arrows corre- 
sponding to the distinctively colored segments 
‘on the voltage control. 

In setting the machine, the operator should 
rst choose that voltage setting which is re- 
quired by the work and desired results, 

‘Then by setting the arrow which corresponds 
in color to the segment indicated on the volt- 
age fact current suitable for the 
work 1 


ions on 
ig set at 


same color arrow on the current contrat will be 
the current used at the are, However, the voll- 
may be varied above or below this 
‘king to obtain fine adjustments so 
that all conditio job requirements may be 
the are current varying correspondingly 
n that indicated on the current selector dial. 
By means of these controls and 
guesswork has been eliminated in setting the 
machine. The “getting acquainted” peried is no 
Tonger necessary. ‘The required voltage and eur= 
rent with any desired volt-ampere characteristic 
may be accurately and quickly selected before 
the welding operation is begw 
The are welding beginner should familiarize 
himself with this welder and its controls by ex= 
perimenting with the settings and noting results, 
‘The lesson series are planned for use 
with 200, 300, npere welders. Howev 
the ever-widening use of are welding and the 
development of electrodes for light-zauye weld~ 
ing have indicated the need for a machine that 
ve the same casy, stable are on light 
that obtained 
x work. ‘The re= 
Fi 7. ‘The beginner 
ndie, and the experi- 
enced welde fits smoothness and 
ity known as “feel of the arc.” 
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Fig. 1, Adapting an old auto trom: 


a washed. 
wvely 


HILE the bare, dusted or 
electrodes are used in 
limited number of app! indus- 


try generally, two lessons on this type of elec 
trode are included here. One reson is that it 
more difficult to hold an are and to become a 
ood welder with this sensitive type of electrode 
than it is with the shielded-are or heavily 
type. Also, with the bare or washed cleetr 
il is easier for the student to sce what actu 
takes place in the are. He can thereby become 


y coated 


fami!\ar with the action taking place at the are 
during velding. A welder who becomes profi 
ciont with bare electrodes and masters their 


learn, 
re electrode and will be the 


sitive oper ies can readily 
to use the shielded: 
better welder, Constant practice with both kinds 
of electrodes makes the skilled welder. 

Material needed for this study includes: serap 
steel plate, and a 5.32-inch washed type clec- 
rode for general welding of mild steel 


itions, which conforms to Americ 
Society Specification E-A5I1. A few of the m 
applications of this electrode are: fill 
welding tanks for galv filler 


larger gaps, well screens, repair of steel 
tanks, build up work, cable way drums, building 
up shafts, ornamental iron, high silicon steel 
parts, castin; requiring galvanizing, 
stacks, hot w: Figures 1 and 2 show 
this electrode being used for adapting old auto 
frame for use on a trailer and also for welding 
an 83-mile pipe line in 30 

Uniformity of this rod assures a steady, non 
splashing ate, minimizing spatter and assuring 
clean, dense beads. Properties of all-weld metal 
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Arc and Running Flat Bead 


LESSON 2 


specimen (average, as welded, 
for various sizes of electrodes) 
are as follows: tensile strength 
45,000. to 55,000 pounds per 
square inch; ductility 5% to 
10% clongation in 2 inches; 
impact resistance—8 to 15 foot 
pounds Izod; fatigue resist 
ance—12,000 to 15,000 pounds 

density 75, 


aight pe 
larity” and “reverse polarit: 
are often referred to. By 
“straight polarity” is meant 


that the negative side is the 
electrode and the positive side 
is the work. By “reverse po- 
larity” is meant that the work 
is negative and the electrode 
positive. Remember these terms carefully 

Use straight polarity, that is, make electrode 
negative (- ), work positive (1). 

Hold short ‘Tip of electrode should be 
just close enough to forward edie of crater to 
prevent sticking. A good short are of proper 
voltage is usually indicated by a steady snappy 
crackling sound and steady shower of small 
sparks. are will hiss and sputter. 


Too long 
FOR FLAT WORK 

Amperage Range 

+ 50-60 

85-125 

150-170 

190-210 

200-235 


VERTICAL AND OVERHEAD WORK 


Use slightly less current than for flat work 
—on lower side of above ranges. 


wh cannot be made in a str 
run, use weaving, Weaving is a special w. 
or oscillating, motion of the electrode and will 
be covered in detail in Lesson IV. Weaving 
helps keep the metal hot. It also aids in releas- 
ing gases and eliminating undercutting. Clean 
cach bead with wire brush (Fig. 3) to remove 
oxides accumulated as molten metal cools. 

‘Ser Ur. Place the plate on the bench and 
wire brush it to make sure it is clean, 

‘The principal difficulty encountered in striking 
the are is “freezing,” that is, the electrode sticks 
or fuses to the work. 

‘As high amperage, or current, flows the elec- 
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trode is practically short circuiting the welder. 
This heavy current melts the clectrode and 

sticks to the plate before it is withdrawn fr 
contact, The high current will soon heat an 
electrode to red heat and then melt it, unless 
the circuit is broken by a rapid twist to holder. 

‘There are two general schemes of striking the 
are, although these are essentially the same. 
The first is (© move the electrode toward the 
work, moving it down in a vertical direction. 
Just ‘as soon as it touches withdraw it to the 
correct are length (Fig. 4) 

Sometimes this is rather difficult; so the second 
method, which is a variation of the first, con- 
sists in’ moving the electrode at isle to the 
plate, sort of seratching the plate. ‘The electrode 
will bump or rattle across the plate and form an 
are, When this happens, withdraw the electrode 
to the proper are length (Fig. 5). 

Practice this by using 150 to 160 amperes with 
the fo-inch electrode, 

Hold the electrode in a vertical position, Bring 
it to a point on the plate where the weld is to 
be made. Then hold it there without touching 
the plate until the hand shield is in front of your 
face. ‘Touch the electrode very gently and 
swiftly to the work by a motion of the wrist 
‘The movement in touching the plate should be 
somewhat rapid, then after that more slowly. 
Bring the electrode away from the plate about 
Y-inch or a little less than the diameter of the 
electrode, Hold are for a few seconds only. 

If the electrode sticks, or " give the 
holder a quick twist. This will generally 
the electrode, If it docs not and the electrode 
becomes red hot, it is necessary to open the cir~ 
cuit by letting go of the electrode with the holder 
or stop the welder by pushing in the stop button. 

Caution: Never take hand shield or helmet 
away from the face if the electrode is stuck or 
frozen. Do all loosening of the electrode with 
shield over eyes. 

Practice starting the are and holding 
it, moving the electrode rather slowly 
over the plate untit you are able to start 
the are just as you desire. Move the 
electrode straight along so that there is 
no weaving motion of the holder but a 
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ELECTRODE 
ar First 


Fig. 2. 13 an 82:mile pipe Tine (lor 
aviation gasoline production) in 0 days. 


straight bead is obtained. Practice it again, 
In the other method, this is, scratching the 
surface, much the same pro- 
cedure is followed (Fig. 5). Be careful that you 
‘do not move the electrode too fast, Allow the 
» be established and give the deposited metal 
fc into the parent metal. Keep 
at the forward edge of the 
speed will be indicated by 
just the right sizo—not too thin 
‘and not built up too much (Fig. 6) 
this until you are able to start and 
re every time when and where you 
Hines, letters. Do not weave. 
ious beads and chip some of 
them off, look at them carefully. Keep this prac= 
tice up until you can make the beads three or 
ches long and of good appearance, even 


height, width, depth, no overlap or undercutting 
1 


t good penetration, 
‘When you stop the are and then want (o start 
in on the same bead, do as shown in Fig. 7. 


4) evecrooe 
I] ar star 


4, Kwite brush is used to clean beads. 
(ies eecumulated as the molten 
etal coals. 


“Down-and-up” method of steiking 


Fig. 4 
Fig. 5. "Seralehing”” method of stiking an 


|. The bead should be not too thin nor 
Built up too moch, 


Fig. 7. To rework the same bead. start the 
‘ies in the order os numbered her 


svaRt ane, 
a 1 TEN 702, 
THEN TO 3 
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Straight Bead with Weaving Motion 


Fig. 1 
ily 


Practice running 
‘characteristics of the 


plate %-inch or heavier and a 92-inch 

washed electrode. Set-up: clean the 
plate so that sufficient space is available, in order 
that the are may be struck as indicated in Les- 
son 2, 

Move the electrode slowly and steadily in a 
¢ along the plate away from you, pro- 
ceeding in accordance with instructions of Les- 
son 2. Chip off the first bead. Notice how it 
looks. Inspect the penetration, the porosity, the 
overlap. Repeat this with the arc moving towatd 
you. ‘Then repeat the same with the arc moving 
From right to left and then from left to right. 
Check the length of the weld with the length of 
the rod used. Observe carefully the character- 
istics of the bead and try to find out what, i 
your 

‘After you are able to weld straight-line beads, 
it is good practice to weld in one direction to the 
end of the plate, move slowly to the side and re- 
verse direction of travel (Fig. 2). 

Spend sulficient time on this exercise to be- 
comie proficient in holding the proper length of 
are and moving the electrode along the plate at 
the correct speed, so as to secure smooth, even 
beads as indicated in Figs. 1 and 2. 

With the proper length of arc and raté of 
travel, there will be an exceedingly small amount 
of spatter produced. 

With too long an are (are length should be 
slightly less than diameter of the electrode) 
there will be a noticeable increase of spatter; 
penetration will be poor; overlap will be notice- 
‘able; sound of the are ‘will be more of a hiss 
than a crackle; the metal will melt from the elee- 
trode in large drops. 

If the rate of travel is too fast, the bead will 
be thin and stringy. 

If the rate of travel is too slow, the metal will 
pile up and roll over with excessive overlap. 


Mites needed for this study includes: 


LESSON 3 


The proper current 
for any given electrode 
is important to obtain 
proper shape of bead, 
proper penetration, min- 
imum spatter. If too 
much current is used, 
bead will be flat with 
excessive spatter and 
quite porous and elec- 
trode will become red 
hot. If too little current 
fs used, the bead piles up with excessive overlap 
and with poor penetration and shallow crater, 

Study the tabulation of “Resultant Weld Char 
acteristics” obtained when proper welding pro- 
cedure is used except as indicated, This tabu- 
lation applies only to welding of mild rolled 
steel in flat position with bare or washed elec- 
trodes. 

The student should study the metal plate 
shown in Fig. 3 and its explanatory data in the 
tabulation below it, He should continue to prac- 
tice until he is able to make a weld by correct 
procedure as indicated. 


Weaving or Oscillating of Electrodes 

Material needed for this study includes: %- 
inch plate, or any flat pieces of scrap and S4- 
inch washed rod. Set-up: prepare the plates 
with sufficiently clean surface so that the’ bead 
may be made several inches long. Place the 
plate in a horizontal position on the bench. 

After the student has mastered striking the are 
and running straight beads he is then ready to 
proceed with weaving, or oscillating, motion, 

In order te oat slag, allow gas to escape and 
avoid porosity or to deposit a wider bead for 
wider area, certain oscillating, or sidewise mo- 
tion (weaving), of the electrode is necessary. 

When steel i melted, some gas and slag are 
usually present. In order to allow the gas to es- 
cape and to float the slag to the surface for a 
sound weld, it is necessary that the metal be kept 
molten for a short period of time. In order to 
accomplish this and at the same time secure a 
narrow bead, a slight oseillation or movement 
parallel to the line of travel is necessary. This 
oscillation also helps to secure penetration at 
the edge of the weld in making the joint. ‘There- 
fore, this is the first motion the student should 
study. (See A, Fig. 4) This motion is really 
more lengthwise than is shown in the sketch, 
For purpose of illustration, a larger sidewise mo- 
tion is shown than is actually used in practice] 
The motion is short and really lengthwise, rather 
than sidewise. 
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ig. 2, (A) Wold made 
by’ correct procedure. 
(8) Result of correct 


weld, (D) Rosult of use 
St too short an are. 
(©) Weld produced by 
foo long an are. (F) Re. 

ol io slow speed 


"wrong 
‘lovaryn causes 


For making a wide 
bead, it is necessary 
to weave the elec- 
trode slightly from 
side to side, at the 
same ‘time proceed~ 
ing forward along the 
line the bead is to be 
made, Such a weave 
is shown in B. 

For accomplishing 
various purposes, va~ 
rations of the B 
weave are widely 
used. Some students 
will find it much 
easier to weave ino 
erescent motion such 
as shown in C, The 
purposes. accom- 
plished by both these 
motions are substan- 
tially the same and 
their use is largely a 
matter of preference. 
‘A figure 8 motion 
such as shown in D 
is preferred by some 
welder 

While the student 
hag not yet attempted 
to make any kind of 
joints or actual 
welds, certain weav- 


yo: 
| 

i 
i 


Fig. 4. Seven different movements in weaving 
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peeing 
irtotes 


(4) Noe pote 
enya and 
‘Sead o evel 


By Low earrent 


{6 High current 


Dytow ve 
"geros are) 


Reverse 
severity 


RESULTANT CHARACTERISTICS WITH WASHED ELECTRODE 


Tiplesons 


Rowul 
ae Penetration- Comments 
stand Fusion 
Steady. sary 
crsieg round 


‘nile ‘anders 


Cente 
cexeesiely deep 


‘Sputter Na erate 


‘realty 


F 


Tieetrode irom side to side in running beads. 


allo, civ Guseahle io eccoralih certain 
FD in tes eee te snow in The 
PY ee. Fuchs wenve te to allow w slight 
FED fresitation at ench side of the weave, ‘The pur- 
~) pose of this is to allow a slight building up or 
FA) ees Sela the metal nto the edges of the Joint 

Sa ee eaenly wed waive 
E> that of C. 
St en ee 


ZC) best type of weave for various purposes. Two 
of such weaves are shown in F and G, 
‘The student should practice the motion shown 
G in A, B, and C until he is able to make a narrow 
bead of proper shape, of sound metal and sur- 
face of even ripples. 


THE SURVIVOR VOL. 8 


The student 
beads '4-inch to 
motion. He should continue pr 
is able to make bead of such proportions which 
is of sound metal with smooth rippled surface 
and with proper penetration, : 

Movements C and D should be practiced until 
the student can obtain the same smooth type of 
bead mentioned for B. 

While the student is practicing we: 
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rended that he practice E type of weave 
form of  dbead in flat plate so that the 
ins will becoine second nature and will be 

Such a 
nooth and rippled like those 
shown under B,C, and D, and if a wide bead is 
made with such a’ weave, the metal at the edge 
Bf the bead will be a Wile higher than at the 
ict middle, Continued practice is recom 
mended to all students 


Shielded Arc Welding and Its Uses 


T] _ arosmrece 
If contacwrs oa 
| snore 


evectRove —| 


MOLTEN POOL, 


se stREA 


evectrove—f- J-exravven cons 


Tig. 9. AN 


ig. 2 The shielded are provides a 
iseous protection for the fusion of 
trode and base metals, 


AVING served the purpose 
for which they were in 
cluded in Lessons 2 

(to inform the student of their 
sensitive operating characteristics 
in order that he 

learn how to hold 
more easily discov 


takes place during welding) bare 
¢ in these les~ 
ided 


electrodes have no further 
sons except to the discussion of sl 
are wolding in 

Heneefort! 
of coated (shielded-are type) electrodes since 
they are now almost universally employed and 
will, consequently, 


five use are quickly made by are welding. 


LESSON 4 


readily with coated 
electrodes and thus. 
become a better 
welder 

Material needed for 
this study includes 
3-inch plates oe 
ch shiclded-are 


type electrode. 
Before doing any 

actual welding it is 

well 


to see what 


ra 


stom 


“ 
= jielded are welding 

is and how it works 
It is common 
knowledge with those 
amiliar with are 
welding that the 
molten weld metal as 
it is being deposited 
has an affinity for ox- 
ygen and nitrogen. 


ns to trames for 


atmosphere com= 
posed chiefly of these 


elements, oxidation 
proceeds’ during the 
passage of the weld 
metal from electrode 
to work. In this way 
nd nitrides are formed in the weld 
‘And these oxides and nitrides inthe 
is strength, duetility and re 


metal. 
weld metal reduce 


sistance to corrosion 


otected from 


provide more useful 


and valuable infor~ 
mation. Before he 
proceeds, however, it 
is important that the 


corrosion 
Asians 


student be proficient Stieled-Are (Fleetweld) | $5090 t0 zatto | Better than 
with bare electrodes ee ——) 7.08 ‘mild steel 
aanoR tana |_| 

; manages ars 
Te Cots e Umeeeas, | gase | 


him to learn welding 
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TEE Sie lees ee Reedney’ bones 
Preooter” trames for handling’ bom 


during the process of deposition, the weld so 
produced will be frec of oxides and, nitrides. 

completely shielded from oxygen 
|, deposits weld metal superior to 
that deposited by an ordinary are. 

Unsuiniorn Arc. In Fig. 1, it ean be seen 
that the atmosphere has ready access to the metal 
while it is molten. Compare this with what hap- 
pens when the atmosphere does not have access 
to the molten metal, as shown in Fig. 2. 

Smxuven Anc. It will be noted that the 
shielding is obtained in three ways. First, in the 
case of electrodes such as “Fleetweld 5” the coat- 
ing is consumed slower than the metal melts so 
that the coating, during welding, projects over 
tne end of the mets: electrode. ‘Second, as the 
coating is consumed it forms an inert gas around 
the molten metal excluding the atmosphere. 
‘Thied, a slag is formed over the deposited metal 
protecting it from the atmosphere. 

‘Welds properly made with shielded are rods 
are so far superior to welds made with bare 
electrode or with unshielded are that it is almost 
Unbelievable, Study the comparison in the tab- 
ulation entitled, “Properties of Weld Metal. 

Shielded are weld metal can be flanged or bent 
cold with complete success, which is impossible 
with weld metal made by the unshielded are. 

With a bare or washed electrode, a short arc 
fs used, the are voltage being in the order of 
18-22 volts. 

‘The shielded arc electrodes operate at some- 
what higher are voltages (20-40 volts) because 
of the gas around the are. Shielded are elec- 
trodes should be used with a fairly close arc, 
but never so short that the coating touches the 
molten metal, otherwise porosity may result. 

In work on implements and tractors, for il- 
lustration, a welder will have many uses for 
mild-steel welding with coated (shielded-are 
type) clictrodes. Some of these uses may be: 
construction, repair, or alterations to frames 
(Fig. 3); and repairing manure spreader axles 
(Fig. 4). And, in Fie 5, is shown welding work 
being done on a “bomb ‘scooter” frame. 
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Geena Descrurriox. “Fleetweld 5,” one of 
several of this name for particular’ welding 
jobs, is a shielded-are electrode for high speed, 
quality welding of mild steel in all positions— 
flat, vertical and overhead. 

Gexenat, Instructions, Polarity—make elec 
trode positive and work negative. 

Flat Welding. Hold a fairly close are but 
never so short that the coating touches the molten 
pool. Weave if required. Current should be 
about middle of ranges given below. Clean each 
bead thoroughly before applying the next. 

Vertical and Overhead Welding. Use only 
ich size where joints are tight, Sia-inch for 
all normal spacings and }e-V for’ upper beads 
‘on heavy plate and finish beads. Hold short are 
but do not allow coating to touch molten pool. 

In vertical welding, start at top and weld down. 
However, with heavy plate, some welders prefer 
to weld from bottom up. In overhead welding, 
build the weld with several narrow beads, the 
idea being always to keep the molten pool as 
small as possible. Do not weave a wide bead, 
Clean each bead before applying the next one. 


FLAT WELDING 


Rod Size Amperage Range 
50 


+1-140-350 


‘ICAL AND OVERHEAD WELDING 
Amperage Range 
coves 5-140 
sess 110-160 
+1125-180 


Place the plate on the welding table and the 
electrode in the holder. Practice striking the 
are, following generally the instructions given 
Lesson 2. The student will find that this is much 
easier than with bare electrode. ‘The are should 
be broken by lengthening it until it goes “out,” 
the electrode should be drawn slowly away 
the plate, After breaking the arc, the stu 
dent should practice he arc again on the 
same bead by starting sl 
crater—then moving backw: 
rear end of the crater. 

‘The student should practice this exercise until 
he can do it smoothly and easily, and without 
leaving any perceptible depression or hump. 

‘The student is now ready to start running 
bead: 

Move the electrode slowly and steadily along, 
the plate and away from the operator. He should 
try to run the bead in as straight a line as pos- 
sible. He should practice making parallel beads 
a slight distance apart (see Fig. 1, in Lesson 3) 
and should repeat this until he is able to make a 
smooth even bead without undercut or overlap. 


'd slightly to the 
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Tent, voltage and speed 
hnormal (8) Current too 


what, thus helping in 
the annealing effect 
‘on the weld metal. 
However, it is de- 
sirable that this slag 
be easily removable, 
and the operator 
should remove all 
slag before proceed- 
ing with the next 
bead. This can be 


accomplished very 


easily by scraping 
the corner of a chisel 


Dermal Anos 


or old file along the 
edges, It will be 
found that the slog 
comes off quite read= 
ily if allowed to cool. 


treme a 
(Maal bare A scraping action as 
; — mentioned will eause 
tw Are ipo in ; 
© era its non emipatiate. a great deal of it to 
Normal Speed ‘as on bare rod crack off, Finish slag 
igh Ans. | Rather Toadriw winded removal by using a 
wena Bi | x arnt Wire brush, Othe 
‘Normal Speed ‘Gees tue ire brush hee 
Diwvay— | twp | Soa 
Wal nea | sy eater 
Anal Re 
Biter | verte Testo | — Wid an ered — 
oval Speed | ps hing wn few electrode ieee 
Na rte Sn en 
ee sona | Worm tel | Wide be and oa 
Here he sipaeeanel of 
frat 0 semifatedaitete cs 
Wormat | ‘Normal 


© Hoh Speed 
Normal rm 
rma Veit 


Inspect the beads carefully. The first thing 
that will strike you as unusual is the slag. 

“Pleetweld” has been designed so as to leave a 
slag which is highly desirable. As noted before 
the gas caused by the coating being consumed 
excludes the air from the molten metal as it 
goes across the arc. However, as the arc moves 
‘along, the metal might be exposed to the air be- 
fore it solidified were it not for the slag whi 
covers the molten metal and effectively excludes 
the air until it solidifies and cools. This slag 
covering also decreases the rate of cooling some- 


means such as sand blasting, air hammer, ete, 
are used. 

‘Alter this, chip the bead, See the kind of 
‘weld metal deposited. Study it closely. 

‘After the student is able to weld in a straight 
line with bead of proper appearance, it is good 
practice to weld in one direction to the end of 
the plate, move slowly to the side and reverse 
the direction of travel (see Fig. 2, in Lesson 3). 
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By this time the student has observed that the 
amount of current, length of are, speed of travel, 
ete. has a considerable effect on the type of bead 
he is able to produce. He should study Fig. 6 
and the tabulation beneath:it closely, so as to be 
able to tell when he is making a good bead and 
when a bad bead results what caused the trouble. 
This tabulation of resultant weld characteristics 
obtained when welding is done in mild rolled 
steel with heavily coated shielded are electrodes 
and when proper weiding procedure is used ex- 
cept as indicated. See Fig. 6. In later work, 
this data will also enable him to tell from visual 
inspection whether the bead or weld was made 
under proper conditions. 

After the student has hecome proficient it 
ing a bead, it will be interesting to take a piece 
of Ys-inch mild steel and lay a bead with washed 
electrode and parallel to it lay a bead: with 
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shielded are electrode and then bend the plate 
with the berds on the outside. He will note 
(ig. 7) that the bare electrode weld (lower 
one) will erack soon while the shielded-are 
veld (upper) can be bent almost double without 
cracking. This should convince the student of 
the high quality of weld metal deposited with 
shiclded-are welding. 

The student who wants experience with other 
clectrodes for various applications in mild steel 
work has access to “Fleetweld 7” for high-speed 
Single or mulliple-pass welding where fit-up is 
poor; “Fleetweld 8” for high-speed fillet welding 
in flat position; “Fleetweld 9” for deep-groove 
joints in heavy plate in flat position; “Fleetweld 
10” for the last pass in multiple pass, down- 
hand welds. Practice with these electrodes, and 
plenty of it, will be good experience for any stu- 
dent welder, 


Flat Position Welding of Lap, Tee, and Butt 


LESSON 5 


Ys-inch plate; inch shielded are type 


are called upon, at one time or an- 
fake different types of welded 
joints such as lap, tee (or fillet), and butt, but 
also to make such welds in different positions, 
such as flat, horizontal, vertical and overhead. 

In order, therefore, that the student may be- 
come familiar with the fundamentals of welding 
various joints in ¢ 
nance and constr 
covers flut welding (Figs. 1, 2, and 3), white Le 
son 6 covers horizontal, Lesson 7 vertical, and 
Lesson 8.overhead welding. 

‘Always fit_up work so that there is no appre- 
ciable gap. Speed of welding, current, I 
ity of weld all vary directly with fit up. The 
electrode is held as in Fig. 4 

The angle between the electrode and horizontal 
plate being 45 degrees pointing backwards to 
make an angle of 60 degrees between electrode 
and vertical plane. The are is played on extreme 
comer of upper plate. Do not weave the 
Draw the electrode along in straight line wate 
ng carefully the solidifying bead. Advance the 
are at proper rate so that full weld is made. 


TABLE A—FOR EXERCISE A 
Wire 
Size 


Plate 

Thickness 
1m" 
Bia" 
Wri 
Sia" 
% oe 

EXERCISE A. Place two pieces of %4-inch 


Current 


Fig. 1. Flat welding of @ bracket to scraper blade. 
the table so they overlap about 2 inches 
Make a weld 
‘able A. Hold 
as shown in Fig. 4. Proceed 
the joint without weaving or 
Make sure slag floats to the surface, 

Clean the bead and examine it to make sure 
that a smooth bead is obtained. Break the plates 
apart to make sure that full penetration is se- 
cured in the corner. 

Be sure no overlap is present. 

If possible, repeat with different thicknesses of 
plate as indicated in Table A. 


plate o' 
and tack weld them. together. 


using the current indicated in 
the electrode 
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When the work can be tilted so that the molten 
pool of weld metal will be approximately hori: 
zontal, much higher welding speed can be ob- 
tained. Tilting of the plates about 5 degrees will 
usually be sulficient to speed up the, welding. 
Care should be taken, however, to avoid under- 
cutting in the bottom plate. 

EXERCISE B. See Fig. 5. When a welding 
generator of sullicient size is available, larger 
size electrodes and higher currents can be used 
with resulling increase in speed. 

See Table B for approximate sizes of clec~ 
trodes for different thicknesses of plate. 

If machines are not available of sulficient ca 
pacity to handle %-inch electrode, the student 
ean practice this exercise using ¥a-inch elec- 
trode, in which case a slight oscillation may be 
used.” Be careful of undercutting in bottom plate. 


TABLE B—FOR EXERCISE B 


Plate 
Thickness 
4" 
% 


Tee ot Fillet Weld in Flat Position 

Material needed for this study includes: Y%i- 
inch plates; 44-inch shielded are electrode. 

‘The electrode is held in the position shown in temperatur 
Fig. 6, the angle between the electrode and the 1" making this type of weld, do not weave the 
horizontal plate being 30 de ng are, Simply draw the electrode along in 
backwards to make an angle of 60 degrees be- 2#ralg ‘and watch carefully the solidifying 
tober alectescde’ anit the vertical plal bead. Directly under the are there may be con= 

"The are is held somewhat shorter than on pre- siderable undercutting of the vertical plate. 
vious welds and directed into the corner if the However, if the are is advanced at the proper 
pistes are: tithe/eame thickness? 1076 rate, the bead will pile up and solidify to fill in 
plates are of unequal thickness, the a the undercut and result ina good fillet weld 
rected a bit more on the thicker plate. The ee will result in a bead of approximately Y4~ 


point is to heat both plates to about the same 


FOR TEE OR FILLET FLAT WELDS. 
* Passes Current 
1 190 
1 190 
1 : 1190 
3. Fa ee, 190 
Note: For Y4-inch plate use bead procedure 
Fig. 7. 


Where such a fillet weld can be positioned as 
shown in Fig. 8 much higher currents and in- 
creased speed can be obtained; positioni 
be such that the molten pool is horizon! 


TABLE D—FOR POSITIONED FILLETS 

Plate Electrode Current 
Thickness Pass Size Amps. 

wr Cee) 


EXERCISE C., Place plate on table. ‘Tack weld 
another plate to it at right angles as in Fig. 6. 
gon a = Make a weld using %-inch electrode, drawing 


nee we electrode along in a straight line wi 
pointes Lessee straight line 


Fig. 2 These six welders ate work 
pusher head of @ scale breaker whi 


fergie, Hn a aioli, Welding Bad the Part weaving. Clean bead and examine carefully. 
wack onged shut dows of the ence mail Break the weld to see if complete penetration in 
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Pa, 


NOT Less Tan! 


corner and clean metal are secured. Practice 
until proficient, 

‘Try making heavier weld using slight weave 
1r oscillating motion, Practice until good bead 
without undercutting and with complete pene- 
tration in corner is ebtained. 

Many heavy fillet welds require more than one 
bead. Proper procedure and currents for such 
welds are given in the sketches and Table E. Be 
sure to clean previous beads before making new 
ones. 


TABLE E—FOR MORE THAN ONE BEAD 


Plate Electrode Current 
Thickness Passes Size ‘Amps. 
Fig.9 
%" plate......... 6. 

Fig. 10 
1" plate.........10 


EXERCISE D, If possible, the student should 
practice making welds on! plate using 
procedure shown. 


Positioned Fillets 

If fillet welds can be positioned as shown in 
Figs. 8 and 11, larger sized electrodes can be 
‘used and consequently much greater speeds se- 
cured. 

EXERCISE E, Ifa sufficient ca 
pacity is available, it is recommended the student 
try making welds with work positioned as indi- 
cated. 


Position of base metal, electrode, 


Figs. 6 to 12. E 


fond head in flat welding of tee 
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In making these welds, first pass should be 
made by drawing the electrode along in a straight 
motion. Second, third, ete. passes are made with 
weaving motion as shown in Fig. 12. 


Butt Welds in Flat Position 

Material needed for this study includes: steel 
plates of various thicknesses; shielded-are type 
electrodes of various sizes. 

EXERCISE F, Place two of the ¥4-inch plates 
‘on the table with two square edges tacked to- 
gether. See Fig. 13. 


Strike are at one end of joint, draw electrode 
along joint in a straight line to produce a bead 
as shown, 

Electrode sizes and currents for different 
thicknesses of plate are shown in Table F. 


Break weld apart for! examination of weld 
metal. 
For full penet 
turned over and simil 
ide. See Fig. 14 
Currents and electrode sizes are given in 
Table G. 


tion (100%), plate may be 
weld made on the other 


TABLE F. SEE FIG. 13 


Wire 


Size Current 


Approximately |50% penetration 4 
from one side. The structure in this type of 
weld varies with the analysis of the plate. 
TABLE G. SEE FIG. 14 
Wire 
Size 


Type of 
Joint Plate 
Thickness 


Passes Current 
eae 


two sides. 
weld varies with the analysis of the plate. 
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EXERCISE G. After the student has become 
in making the square groove joint, he 
a heavier plate, %-inch or %-inch 
prepared with bevel as shown in Fig. 15. 

Place these on the table with-approximately 
y%-inch spacing at the bottom. Lay one bead at 
the bottom, the length of the plate, using slight 
oscillating motion. Clean slag and brush 
fully before proceeding. Run second, thi 
fourth bends, or enough to fill the vee with 
slight reinforcement or extra metal on the last 
bead. For second bead, use a slight weaving 
motion. On lnler passes, use weaving motion as 
shown in Fig. 12. 

Tt may be difficult to secure plates beveled. 
If so, an approximation sufficiently accurate for 
practice can be secured by utilizing square edged 
plates, placed at an angle as shown in Fig. 16. 
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If machine shop is available for preparation of 
plates, the student may practice making U-joint 
welds using procedure similar to that for vee 
joints. 

Sometimes in making butt joints of the V or 
U type, a backing-up strip is used, in which case 
larger electrodes and higher speeds can be used. 


TABLE H—USING A BACKING-UP STRIP 


Type of 
Joint Plate Wire 
Th Passes Size Current 
325 
1425 
%. 1325, 
425 


Welding from one side 
strip 100% strength, See Figs. 17 and 18. 


Horizontal Welding of Lap and Butt Joints 


{ 


Fig. 1. Horizontal welding in making alterat 
ranspott te 


“work of transport Wailer. 


ATERIAL needed for this study includes: 
M steel plates Ya-inch thick; ‘e-inch 
shielded arc electrodes. 

Continuing the discussion of different types of 
welded joints and welding in different positions, 
brings up the subject of lap and butt welds made 
horizontal. As previously pointed out, the weld- 
ing student will be called upon to weld the dif- 
ferent types of joints discussed in these lessons. 


LESSON 6 


ill, therefore, be well for him to become en= 
Jy familiar with the procedurey so that he 


‘can use the are welding process to best advan- 


tage in his work. 

The student will find it necessary at' times to 
make what is known as horizontal welds. ‘These 
are welds on plate which is in the verti 
» but the bead or weld runs in a ho 
lel to the ground (Figs. 1, 2, and 
up and down as in the so-called 


vertical welding 


‘To study horizontal welding, set the plate on 
If nee 


the welding table in a vertical position. 
essary, to hold in this position, 
the electrode should be held ap- 
to the vertical plate; 
pointing back and upward, approxi- 
mately 15 to 20 degrees. See insert in Fig. 4. 
‘The student should strike an are at the left- 
hand end of the ver fe and draw the a 
ig the vertical plate in a horizontal line, at- 
tempting to make the 
are deposit molten 
metal on the vertical 
plate. He will note 
that while it is com- 
paratively easy to 
maintain the are 
while doing this, it is 
rather difficult to get 
a smooth, well- 
shaped bead, the ten- 
dency being for the 
molten metal to run 
down the plate on 
the bottom side of 


Fig. 9, Horizon 
ing of bracket to 
‘walter. 
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horizontal butt joint. Study it carefully. 

For practice only, the student should try mak- 
ing the horizontal lap joint shown in Fig. 8. 

Butt joints may be put in two classes—one in 
which one plate is scarfed and the other where 
both plates are scarfed or beveled in any one of 
several ways. Both types will be used. 

‘Set two %4-inch plates in vertical positions as 
shown in Fig. 10, Make each bead in the se- 
‘quence shown, using a slight weave, Hold elec- 
trode in position similar to Fig. 9. Break apart 
if possible and examine weld. 

Horizontal butt joints are usually scarfed or 
beveled as shown in Figs. 11,12, or 13. 

The student should practice making each of 
these kinds of joints. 

EXERCISE A. Using plates scarfed as shown 
in Fig, 8 and a bead sequence as shown in Fig. 
14, make a number of horizontal welds, 

‘The electrode should be held about perpendi 
ular to the line of travel (or pointing slightly 
backward) and at angles as shown in Fig. 15 for 
various passes. This is necessary to get the 


the bead. ‘The appearance of this bead will be 
similar to Fig. 5. However, the student should 
continue to practice this until he can maintain 
the arc steadily and smoothly along a straight 
line without difficulty. Cutting down the cur- 
rent will assist the student in getting a bead of 
best shape. 

To assist in overcoming irregularity of bead, 
‘use a slight weaving motion as 

‘The student should continue 
fae gets a bead of approximate shape of 
He will find it helpful to “erowd the arc” at the 
top of the weave, By “crowding the are” is 
meant shortening of the are. 

‘For wider beads, the student will find a some- 
what more extensive weaving motion necessary. 
Three weaving motions and their corresponding 
shape of bead are given in Fig. 7. 

‘The student should continue to practice these 
weaving motions until he is proficient and able 
to make good, even beads of the approximate 
shapes shown. 


Horizontal Lap and Butt Joints 
Material needed for this study includes: stecl 
plate ‘cinch and heavier if available, prepared Note: Some students 
as indicated; 5fs-inch shielded are type electrode. may prefer a sequence 
‘There are a number of horizontal joints such slightly different than 
3 butt, lap, etc. The lap type of joint (Fig. 8) that shown, such as 
fs very. similar to the regular filet weld and 16. 
need not be discussed. The lap joint shown in EXERCISE B. Make 
Fig. 9 is made very much like the overhead fillet several horizontal welds 
weld, and after the student has mastered over- with joints as shown in 
head welding, no difficulty will be encountered. . 17. Hold the elec- 
Since these two types of joints are so similar to trode approximately as 
other types, this lesson will cover largely the shown in Exercise A. 
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proper fusion of electrode and plate. 
Some students may prefer a slightly different se~ 
quence in which the first bead in each layer is 
placed on the bottom side. Sec Fig. 16. 

EXERCISE C, Make several joints as shown 
in Fig. 13, Hold electrode at angle as shown in 
Exereise A. 

It will be noted that in horizontal welding, 
the beads are usually Inid in straight lines with- 
‘out wide weaving; however, for the last pass, the 
student may find it worth while to practice 
weaving using the motion such as Fig. 18. 

Some welders prefer to weave after the first 
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three beads are laid as shown in Fig. 19. 

Altention-is called to the phrase “some peo- 
ple prefer” in the above sentence. This raises 
the point that are welding is purely a mechanic: 
operation and after gaining experience, the weld- 
er will develop a preference for certain types of 
i due to the fact that they may be most 
al to him. ‘This is all right sinee he can, 
do better work if the handling and 
manipulation of the electrode is done in the most 
way. However, it is important that he 
always bear in mind the quality and economy of 
the work he is doing, 


Vertical Wectding of sit! Butt, and Tee Joints 


LESSON 7 


ATERIAL needed for 
this study includes: 
steel plates %-inch 


thick; Sfz-ineh shielded are 
type electrodes, 

Having become familiar (in 
ons 5 and 6) with Mat po- 
on welding of lap, tee (or 
fillet), and butt welds, also 
with horizontal welding of lap 
and butt welds, the student is 


Fig. 1. Vertical welding of truck 


Fig. 2. Vertical welding of end gale on truck. 


now ready to consider the subject of vertical 
of lap, butt, and tee welds and gain ex- 
this new phase of the work by carry- 
ing out the instructions in this lesson and prac- 
ticing sufficiently to handle such work without 
hesitation. It is not loo much to stress again the 
value of constant practice in the welding meth- 
ods described in all the lessons in this course 
It should be noted that ¥%-inch and a-inch 
“Pleetweld 5” is used for either horizontal, ver- 
tical (Figs. 1, 2, and 3) or overhead work. Larger 


weld 
perience i 


than 3o-inch is not generally 
used for vertical or overhead 
and is not generally recom~ 
mended although it has been 
used in some cases. 


Welding Down 

The best all-around elec~ 
trode for vertical welding is 
the Jje-inch, When welding 
on thin plates or where gaps 
between plates are small, Ys 
inch and S{2-inch may havg 
to be used to prevent burning 
through on thin gauges and 
to secure proper penetration 
‘on some tight fit ups, 

‘There are two ways to make 
vertical welds. One is to 
the top and weld downward (called 
down) and the other is to start at the 
bottom and weld upward (called welding up). 
With a shielded are electrode of the type in 
which the molten metal is generally quite fluid, 
that it is usually easier to weld down. 

To study vertical wel set plate in the 
vertical position, at the top of 
the plate with the electrode pointing up at an 
angle of about 60 degrees with the plate (Fig. 4). 


Vertical welds on bumper of transport 
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Fig. 4, Practice position 
ior welding da 


Draw the electrode down in a straight line. Re- 
sult will be a thin bead. It is desirable to prac- 
tice this in maintaining even speed, ete. 

Next, repeat the operation, using a slight 
weave, as shown in A of Fig. 5. ‘This will give 
a narrow bead but one which is well propor- 
tioned. After the student has become proficient 
in this, he should repeat, using a slightly wider 
weave, such as B, Fig. 5, Some users find thi 
weave somewhat casier than weave A, 

The student should next. practice ‘making a 
much wider bead using a wider weave such as C, 
Fig. 5. He should practice using all of these 
weaves until proficient and the motions become 
second nature, 


Vertical Lap and Tee Welds Down 

Material needed for this “welding down” study 
includes: steel plates Yi-inch or 34-inch thick; 
Ha-inch and Yin-inch shielded are type clec- 
trodes. 

It will be noted that lap and fillet welding in 
vertical position are very similar. ‘The same 
motions, weaves, ete,, being used in both eases. 

Tack two plates together to make a lap joint. 
Place in a vertical position on the welding table. 
Start’ at the top, weld down, 

Fig. 6, with the electrode poin 
about 45 degrees to the plates in vertical pl 
(pointing directly into the corner). Travel 
downward should be at such a rate that a 
smooth, even, well-shaped bead will be obtained. 

Repeat using weave B which will result in a 
slightly larger bead. Practice until proficient. 

Next, the student should repeat the previous 
exercises, clean the bead well, and then lay a 
second bead over the first, using the weave 
shown in C, Fig. 6. The result is shown in Fig. 
7. He should frequently break open the plates 


Figs. 6 7, 8. 
“vertical lap and tee welds. 
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fo make sure he is gelling good penetration at 
the bottom of the weld without porosity—getting 
solid, homogeneous weld metal 

Repeat the previous exercises except making 
a fillet or tee weld as shown in Fig. 8 Prac- 
lice these same exercises using 3jg-inch elec 
trodes—particularly the heavy weave C. 

The student may wish to practice these ex- 
ercises using an electrode which gives a rounded 
bead similar (o a bare electrode, it is usually 
desirable to weld up as with a washed electrode, 

‘The student may wish to practice making ver- 
tical welds down with heavier plate. A bead se- 
quence such as shown in Fig. 8 is frequently 
used 


TABLE A—VERTICAL LAP AND TEE WELDS 


Plate No. of | Wire 
Thickness Passes Size Current 
4" Plate..........5) Ha. 2150 


For beads No. 1, 2, 3, 4, use motion A and B, 
(Fig. 8), and for bead No. 5 use Weave C, Cure 
rent values are shown in Table A. : 

If prepared plate is not available, the butt 
joint may be approximated by tacking two plates 
together at an angle as shown for downhand 
welding, Lesson 5, Fig. 13, then welding joint in 
vertical position, 


Vertical Butt Joints Down 


Material needed for this “welding down” study 
includes: steel plates Yi-inch or 34-inch thick; 


ig. Ue A twocbead 
tical butt welding down, 


Yheinch, Se-inch and Hq-inch shielded are type 
electrodes. 
A review of the various types of butt joints 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL. 8 


In general the same weaves are used in mak~ 
ing butt joints as for fillet and lap joints. 

Set two plates, prepared as in Fig. 11, in a 
vertical position, tacked together. Start at the 
top and put in bead No. 1 using weave A, Figs. 
6 and 8 Clean the bead thoroughly and again 
start at the top, putting in bead No. 2, using 
weave B, Figs. 6 and 8. Use current and elec~ 
trode sizes as shown in Table B. 


TABLE B—VERTICAL BUTT WELDS 


Plate No, of 
Thickness Passes 
Ys" Plate, 
44" Plate. 


Set up 36-inch plate prepared as shown in Fig. 
10 in vertical position. Start at top, put in beads 
No. 1 and No. 2 using motions A and B. Put in 
bead No, 3, using wider weave such as C, Figs. 
Gand 8. 


Vertical Welding Up 

Material needed for th 
Includes: steel plates Yi 
Hasinch shielded are type 

Set plates in vertical position on the welding 
tables. Starting at the bottom with fei 
electrode, strike the arc and draw the electrode 
upward in a straight line. Practice until smooth, 
even motion is obtaivied, 

Next, practice motions A, B, C, and D, Fig. 12, 
Repeat on each weave until smooth beads are 
obtained and motion becomes more oF less auto- 
matic. Repeat this exercise using, }ie-inch elec- 
trodes. 


Vertical Lap and Tee Welds 

Material needed for this “welding up’ 
includes: plates Y-inch and %-ine 
and Sa-ineh shielded are type electrodes. 

‘The making of lap and tee or fillet joints is 
similar —using approximately the same mo- 

tions and weaves in each 
case. 

Set up the plates for 
lap joint in vertical po- 
sition as shown in Fig. 
13. Practice making 
weld, starting at the 
bottom and welding up, 
using weaves A, B, C, 
and D. Break joints 
apart to be sure of com— 
plete penetration and 
sound metal. Repeat 
making complete welds 
with each weave until 
proficient. 

Repeat these exer- 
cises making a fillet 
weld as shown in Fig. 


“welding up” study 
ich th 


study 
inch 


Fig. 14, Vertical welding 
up on tee flat. 
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14, Repeat, using He-inch electrodes. 
In welding up of heavy fillets, or laps there 
are two general procedures followed. One Is to 
build up the weld by a number of small stringer 
beads with a motion such as A, B, C, or D, ‘The 
other consists of using multiple layers of beads 
which are applied with a wide weaving motion, 
‘The student should practice making both type 
‘The first procedure for heavy fillets, welding 
up, consists of multiple stringer beads with very 
little weaving used in any of the beads (Fig. 15). 
‘The student should practice making heavy 
fillets using this procedure until he is profic 
Figure 16 illustrates the second method. ‘The 
first bead should be put in using a slight weav- 
ing motion as indicated in the first part of this 
lesson. ‘The second and third beads should be 
put in using weave as shown in Fig. 16. Addi 
tional beads can be applied, using the weave 
iar to that shown. In using these weaves, a 
slight pause should be made at the jo.uts X. 
‘The pause should be somewhat longer for the 
weave used for the third and fourth beads than 
Tor the socond bead. ‘These pauses are for the 
purpose of filling up any undercuts in the plate. 
‘The student should practice making these 
heavy fillets until proficient. 


Vertical Bult Joints 


‘Material needed for this “welding up” study 
neludes: plates Y%-inch and thicker; Sfz-inch 
and 3ig-inch shielded are type electrodes. 

‘The student should review the types of butt 
joints. It is not feasible to give detailed in- 
structions covering the welding of all types of 
butt joints, This lesson covers only, the searfed 
or vee type. Similar instructions apply to other 
types. 

Set up plates prepared as shown in Fig. 17 in 
vertical position. 

Put in bead No, 1. Start from the bottom 
using motion similar to A, Figs. 13 and 14. Use 
¥%-inch or 5e-inch electrode for this bead. 

Put in the first bead, welding up, using mo- 
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SE? ee 


© 


tions B, C, or D, of Fi 
cient motion to fill in the vee. 
electrode for this bead, 


tical butt 

‘with only two beads. 
13 and 14. Use sulli- 
Use Ye-inch V 
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Set up %-inch plates in vertical position (Fig. 
18). Weld up, putting in first bead with %-inch 


or Sf2-inch electrode, using motion A, Figs. 13 
‘and 14. Put in second and third beads with 
3ia-inch electrode using carefully the motions 


that are shown in Fig. 19. 
‘Student should practice until proficient, 
Frequently, fairly heavy welds are made in 

this position with only two beads (Fig, 20) 

The student should practice this, pulting in 
the first bead as before, but making the second 
bead sufficiently heavy to fill out the vee, using 
2 weaving motion like that of the second bead, 
Fig. 13. 

The student will notice, throughout these les 
sons, frequent use of the word “practice.” Prae~ 
ice is very important in learning to weld. Since 
welding is purely a mechanical operation, the 
jould make himself as “handy” as’pos~ 

ing the are, holding the are the 
proper length, moving it along the scam to be 

Welded smoothly and uniformly and be able to 

do all of these things under any conditions 

whether he be welding in downhiand or over- 
head position. 


Overhead Welding of Lap, Fillet 


neludes: 


ATERIAL needed for this study 
Gastric a cinch ek 

¥Yq-inch shielded are type electrodes. 

Covered in th 

head welding ( 
seem an extremely difficult phase of the work i 
which to become expert. It is true that ov 
welding does require experience and skill 
ever, the student who has applied himself e« 
scientiously to the work covered pre’ 
lessons, will have little or no difficulty in master= 
ing welding in overhead position, While he may 
not be required to do a great deal of this type 
of work, there will undoubtedly be times when 
overhead welding 
will be necessary. It 
is susggested, there~ 
fore, that the student 
carefully follow the 
instructions given 
here and do enough 
practicing so that he 
can hold the arc and 
produce good over- 
head welds. 

Fasten the plates 
firmly in a horizontal position (Fig. 2) so t 
the underside may be casily reached with the 
electrode, and so you can take an easy and com- 
fortable position for welding. Hold the electrode 
at nearly right angles to the plate. Grasp holder 
so knuckles of hand are up, palm down, in order 
that drops of metal will roll off glove and not be 
caught 

‘Then practice striking an are. 


In doing so, 


and Butt Joints 
LESSON 8 


weld on an auto truck frame made 
ton overhead position 


Fig. 1. Repel 


for a short interval with rather a long are 
il it is seen that the base metal is molten 
\bove the are. Start by moving the are away 
ina straight line. Try this as many times as 
necessary for yott to strike and maintain 
re. ‘Then, holding a very short are, and 
moving the electrode at a steady rate, place a 
bead on the underside of the plate, 

‘There is of course a tendency for the metal 
to run down and form drops. A very short are 
will stop this, You can melt this drop by using 
a Tong are and, when drop is molten, quickly 


the 
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(3) 


Figs, 8 4, 


Ss. i 


to, welds 
‘poalton. 


shortening the are. 

This lesson will require a great deal of prac- 
tice, Try a very short are, then a short are and 
a Jong are, Observe the performance of the are 
and appearance of bead. Practice until bead 
looks reasonably good, then inspect it by chipping 
or filing so that penetration and fusion may be 
observed. Do not be satisfied with anything ex- 
cept the best bead. 

‘Alter the student is able to make a satisfactory 
bead in a straight line, starting and stopping at 
will, he is ready to start practicing motions such 
as shown in Fig. 3, 


Lap and Fillet Welds in Overhead Position 

Material needed for this study includes: plates 
Yy-inch and 44-inch thick; S4s-inch and Jig-inch 
shielded are type ele: 

Fillet and Inp welds are made in overhead 
position in very si Consequently, 
lesson is on fillet welds in detail. 

Place two plates tack ~welded together for a 
tee weld in overhead position so that the under- 
side may be reached readily with the electrode. 

Place a single bead in the corner, using mo- 
tion A or B of Fig. 3. Repeat until a good, 
smooth bead is obtained, Break the plates apart 
frequently to be sure good, full penetration is 
secured in the corner. 

‘After the student is proficient at making a 
single bead fillet weld, he should practice making. 
‘a multiple stringer bead weld, following the gen- 
eral sequence shown in Fig. 4. ‘These beads are 
‘also made with motions A or B, as in Fig. 3. 
Contintte until proficient. 

‘After the student has mastered the procedure 
for stringer beads, he is ready to try multiple 
beads with weaving. First, make the stringer or 
corner bead as shown in Fig. 5. After cleaning 
the bead, lay the second bead, using the weaving 
motion shown. 

‘After the student has become proficient at 
ing a multiple pass weld as shown, he may 
wish to make a third bead. This is a rather dif~ 
ficult procedure, but it can be done, using the 
‘same weaving motion (except wider weave) as 
for the second bead. Practice until proficient. 

‘The procedure for making lap welds is almost 
identical to that for tee or fillet welds. Conse- 
quently, the student should practice making lap 


5) 


welds, of different size or thickness of plate, fol- 
lowing the general procedure of fillet welds. 


Overhead Butt Welds 
Mater 


needed for this study includes: plates 
ich and Hig-ineh shielded are 


\ee two Y-inch plates with a small opening 
between their square edges. Tack them and set 
up for easy access to bottom of joint, With 
inch electrode, strike an are and run a bead along 
the opening, fusing the two plates together (Fig. 
6). Break the plates apart to determine the 
ity of the metal. For plates up to Y-inch 
kness, a bead can be run on the opposite 
side for a joint of approximately 100% strength, 
ake (we heavier plates, searfed or prepared 
for a vee butt weld. Place in an overhead posi 
Following the general procedure shown in 
Fig. 7, make welds with slight motions shown in 
Fig. 3. Practice until proficient. 

‘The student may have some difficulty in mak~ 

wt the first bead and he will find a backing-up 
strip will materially assist in making this bead. 
He should try making it without a backing-up 
strip because in much construction work it is 
impossible or impractical to use such a strip (Fig. 
8) 

in these cases, the plates are usually placed 
closer together. 

The student will find in overhead work, it is 
usually much easier to make the welds with 
stringer bead procedure as shown in this lesson. 
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It is possible to lay succeeding beads in the 
overhead position using 2 weave as shown in 
Fig. 9. This is rather difficult; however, the 
student may wish to try making a weld using the 
stringer bead procedure for the first and second 
layer and the weave of Fig. 9 for the last layer. 


Expansion and Contraction in Welding 

Material needed for this study includes: two 
Yp-inch plates 4 inches by 12 inches; two ¥-inch 
plates 4 inches by 12 inches; 52-inch and Y%ic- 
inch washed electrode and one made expressly 
for flat welding or an electrode made especially 
for work where fit up of parts is apt to be poor. 

While the subject of expansion and contraction 
is undoubtedly much more important to the 
welder engaged in production welding than to 
the repair welder, some knowledge of the sub- 
ject will help the student to do better work 
whether it be in repair of implements and trac- 
tors or the fabrication of some piece of equip- 
ment for the shop or a customer. Knowing what 
takes place during welding and being able to 
take care of the effects of heat in metal parts, 
the welder will be able to do a better'all-around 
job. 

‘When steel is heated it expands, when cooled 
it contracts. These rather simple facts are quite 
frequently overlooked or ignored. It is well, 
therefore, to get them clearly in mind. A few 
simple illustrations will be helpful. Suppose a 
rod of given length is heated throughout its full 
Jength to a certain temperature, the rod will 
expand or inerease its length, say 010 inch. 

‘Now if a rod of only half the length is heated 
to the same temperature as before, the expansion 
will be .005 inch. If we allow these rods to cool 
to the same temperature, the contraction of the 
first will be .010 inch and for the second .005 inch, 
or approximately equal to the expansion. It ma 
therefore, be stated that for a given temperature 
rise (or fall), the expansion (or contraction) 
depends on the length of the part heated (or 
cooled). 

Suppose the bar is heated to only % of the 
temperature rise, then ¥%, then 3%. ‘The expan- 
sion will be .0025 inch, .005 inch, 0075 inch for 
the longer bar and half this for the shorter bar. 

‘This simple experiment which can be easily 
carried out, shows that the total expansion de- 
pends on the, length of metal heated, and on the 
temperature to which it is heated. "Keep these 
statements in mind, They will be found very 
helpful in welding problems involving expansion. 

When metal cools, it contracts instead of ex- 
pands, but the same rules govern as for ex- 
pansion, that is, the contraction depends on the 
Tength cooled and the temperature drop. WI 
it is being deposited, weld metal is molten. 
edges of the plates being joined are molten, and 
the plates are hot for some distance back from 
the joint. When deposited metal and edges of 
plate, both of which were molten, cool, they con- 
tract more for a given length than the other part 
of the plate because they were hotter. 
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10, 11, 12, 12, 14. Showing expansion and 
‘contraction Im are weld 


‘The hot part of the plate does contract and this 
fact must not be ignored in considering con- 
traction. The various temperature drops and the 
entire mass of heated metal must both be con= 
sidered. The problem is evidently very compli- 
cated. 

For one example, a bead six or eight inches 
long is deposited on a perfectly flat plate and 
allowed to cool. As it cools the bead will tend 
to contract and if the plate is not too thick so 
that it can bend under the stress imposed and 
it is free to move, it will curve or bend up in the 
direction of the bead (Fig. 10). 

A bead deposited from a small electrode with 
low current will cause very little warping due to 
the relatively small amount of metal which is 
heated to a high temperature. On the other 
hand a bead deposited from a large electrode 
with a high value of current so as to produce 
nearly complete penetration of the plate will 
cause very little warping in the direction indi- 
cated, due to the fact the metal. at the bottom 
is also heated to a high temperature. There is a 
welding condition somewhere in between these 
two extremes that will produce a maximum 
warping in the direction indicated in Fig, 10. 

‘Another illustration is when two pieces are 
welded together at right angles with a bead on 
one side. After the weld has cooled it will be 
found that the plates are not at right angles and 
the weld has pulled the pieces. toward each 
other in the direction of the weld, as shown in 
Fig. 11. 

When two plates, with an opening between 
them, are welded with bare or washed electrode, 
the piates will draw together as the welding pr. 
gresses. This is shown in the sketch, Fig. 12. 
‘The amount will depend upon the speed of weld- 
ing. As a usual rule, the greater the speed the 
Tess the amount of the drawing effect. There 
can be found a speed at which the plates will not 
draw together. 
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When two plates have a tendency to draw to- 
gether, the expedient of keeping a wedge in the 
seam 12 inches to 18 inches ahead of the welding 
jactory, Allowance may be 
possible by separating the 


plates, 

For usual plate thicknesses, the plates should 
he separated approximately Y4-inch per each 
lineal foot of weld. ‘The exact amount is diffi- 
cult to state as it*will vary with different jobs 
Experience is the best teacher 

Il serve as a guide. 

If the welding speed is further increased as 
when using shielded are clectrodes, the plates 
will separate while welding proceeds as indicated 
in Fig, 13. latter ease, it will be necessary 
the ends together before begi 


hing the welding. 

Tha plate is veed for welding and then welded, 
it will frequently be found that the plates. will 
be drawn up as shown in the sketch, Fig. 14. 
‘This is true since the greater opening is at the 
top arid more molten metal is deposited and a 
wider zone heated on this side, consequently 
there is more contraction. 

The amount of warping will vary almost di- 
rectly with the number of passes, being greater 
for a greater number of passes. “This will also 


Arc Welding 


ATERIAL needed for this study includes: 
some broken pieces of cast iron (may be 
better to get a scrap casting and break 

it), and an eleetrode made expressly for welding 
cast iron. 

The are welding of cast iron is one of the 
most important subjects {o the welder working in 
a repair shop. Tt is important, for one reason, 
because so many parts to be repaired are made 
of this metal. 

‘There has always been, and still is, consider 
able argument as to whether east iron can be sat 
isfactorily welded. ‘The only answer to this is— 
east iron can be and is being successfully are 
Welded every day (Figs. 2,3, and 4). ‘The welder 
who masters the procedure has an almost un 
limited opportunity for profitable service to his 
shop and the shop’s customers. 

‘When one part of a gray iron casting is heated 
that part expands and in so doing may throw 
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be true of the case shown in Fig. 11. In other 
words, it is generally advisable to complete the 
weld with a minimum number of passes. 

‘Take fairly light plates and try the experi- 
ment shown in Fig. 10 and Fig. 11 and note the 
results. 

Next try the experiment shown in Fig. 12 using 
bare or lightly coated electrode such as “Stable- 
Are.” Repeat this with “Fleetweld 5” at high 
rate of speed and see if results shown in Fig. 13 
can be obtained. 

‘This force is evidently rather large. Refer to 

We might represent it as the distance 

ne AX or AV to AB. If we could break 

into smaller forces or parts we could 
reduce its effect. 

Refer to Fig. 16, Put in bead 1. ‘The force is 
not very large. Follow with bead 2 and so on 
While there is some force it is not very great, 
therefore, the distortion is not as great as be= 
fore. This is the step back method. Note care- 
fully how this is done. ‘The same short beads 
placed in reverse order (ie. starting with 5) 
would be merely interrupted beads and would 
not give as great a reduction of distortion as the 
step back method. 

Take (wo plates and weld as in Fig. 17. First, 
use a great number of small beads, Then rep 
but use a few large beads. The plates will move 
but in the ease of the great number of small 
beads the distortion is more than with the fewer 
beads. We see, therefore, that we must keep in 
mind the temperature and the amount of metal 
heated, that the fewer beads give less distortion 
than a large number, and that the step back 
method is very helpful 

‘These few facts will aid in working out con~ 
traction problems. ‘They are not, of course, all 
the items to be considered. Each job has its own 
individual problems. 


of Cast Iron 
LESSON 9 


considerable strain on some other part of the 
casting. ‘This strain, since the metal possesses 
low ductility and will not stretch, may be suffi~ 


Fig. 1. 
ing up America's wartime ship bul 


‘Are welding plays a major role 
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Fig. 2 


mestol was ineerled and 


Tig. 5. Expansion and contraction must 
be equalized at A,B, and. C, of the 
Irom casting may break 


cient to break the unheated part, For example, 

yhen a casting, such as the one shown in Fit. 5, 
is heated at A, it will expand at this point 
will stress the casting at Band C. It may be 
stressed beyond its limits and fail at cither one 
of these points or both. Such an occurre 
happen when welding the casting at A, prov 
parts B and C are not preheated so that the e: 
pansion of A, B, and C is equal. In such c: 
the casting will expand and contract alike and 
cause no undue stress in any part 

When preheating is unnecessary or inadvi 
care should be taken not to heat the casting 
ong or too much at point of welding at one time, 
but rather a repetition of “weld little and cool 
much” until the job is completed. 
ch job should be studied carefilly 
welding in order to avoid possible difficulties 
arising from uneven expansion and contraction 
ofthe casting. The heat of the welding are is 
confined to a comparatively small area and for 
this reason complicated castings offer less trot 
ble when welding is done with the are than by 
other methods. It is also for this reason that 
many gray iron castings can be are welded in 
place without dismantling for preheating. 

Cast iron welding may be done with a metallic 
are using steel electrodes. When using this type 
of electrode’care should be taken in regard to (a) 
contraction of the weld metal (steel) after depo- 
sition, (b) absorption of carbon by the weld 
metal and rapid cooling which result in hard 
weld metal. 

The shrinkage or contraction of steel from a 
molten state to a cool state is greater than that 


able, 


before 


A plece of scrap 


ore welding di 
‘of the fob. 


the rest 


of cast iron, going from a molten 
state to a cold state, Therefore, 
when the molten steel from a steel 
electrode is deposited on cast iron, 
the steel will shrink more than the 
cast iron on which it is deposited, 
causing a residual strain in both 
the weld metal and the cast iron. 
A straight bead of weld metal de~ 
posited on a horizontal surface of 
cast iron will be in tension if al~ 
lowed to cool without further treat 
ment, This is due to the fact that 
the steel is trying (© contract its length by an 
sunt which is proportionate to its change in 

ne the cast iron on 


s to the pulling action of the weld 
metal on the cast iron. Since the cast iron is 
weaker, the usual occurrence (particularly when 
the bead of weld metal is long) is a break in the 
cast iron j of the line of fusion. 

It is evident that the 
the weld in a straight length the more st 
since the strain is cumulative. ‘Therefor 
bead is curved there is a tendency to reduce 
this cumulative effect (Fig. 6). 


Fig. 6 Cumulative straing on cast iron are te 

fieved by depositing weld metal in curved tines 

Another method is to deposit weld metal in 
short lengths and allow each to cool. For ex- 
ample, weld one-half minute and then allow 
weld to cool for three to five minutes. By de- 
positing small welds in various parts of the job 
fone weld is allowed to cool while depositing 
metal in another location (Fig. 7). 
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‘The third method is to upset or peen the de~ 
posited weld metal lightly while it is still hot, 
hefore it has a chance to cool and contract. This 
causes the weld metal to stretch, In many cases 
the best method to pursue is to use a combination 
of the above three methods. 

When stecl weld metal is deposited on cast 
iron of large area and the cast iron being cold 
with the exception of the weld area, the weld 
metal and the cast iron in its immediate vicinity 
are cooled quickly. During the process of weld- 
ing the deposited metal absorbs carbon from the 
cast iron, ‘Thus the deposited metal becomes 
high carbon steel, which when cooled quickly is 
extremely hard. ‘As previously explained, when 
molten cast iron is cooled quickly its own 
combined carbon is increased. ‘Therefore, the 
weld area in the parent metal, when cooled 
quickly, results in increased hardness of the 
casting and a tendency to brittleness, ‘Thus in 
such cases hard, unmachinable material is 
formed. However, in most repair jobs such a 
condition presents no difficulties, inasmuch as 
machining is rarely required. If machining 
necessary there are several methods by whi 
the weld metal and weld area in the cast iron 
ean be made machinabie; one is to heat the 
tire casting, or if expansion will ease no dil 
culty, heat weld and adjacent parts only, to a 
dark’ cherry red and allow to cool slowly by 
covering with asbestos or sand or other heat re- 
tention material. 

‘The weld metal deposited by the electrie are 
process in cast iron is generally far stronger than 
the cast base metal, When steel electrode is 
‘used the weld metal is generally three or four 
times as strong as the casting. 

Coated electrodes of the proper type for weld- 
ing cast iron are designed to keep the amount 
of heat required to a minimum, thus redu 
thermal disturbance and resultant hardness. 

‘The proper electrode for welding cast iron has 
fa steel base. It provides a solid, dense weld 
fon cast iron of greater tensile strength than the 
cast iron itself. It affords an excellent bond or 
union with the eas Because of the low 
current used, (80 amps. inch electrode), 
the hardening effect usually present along the 
line of fusion is materially reduced, the resultant 
weld being, therefore, much more machinable 
than is usually the ease where other electrodes 
ave employed. 

Usually %4-inch size electrodes are used for 
Keeping the heat down as mentioned above. 
Electrode is made positive, work negative, and 
current is approximately 80 amperes. This ap- 
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parently too-low current is employed to satisfy 
the heat conditions previously mentioned. ‘The 
electrode itself will carry considerably more cur 
rent but the requirements of cast iron welding 
make the use of higher heat inadvisable. 

The welding of cast iron should be done very 
intermittently. In some cases ‘'skip” welding is 
used with a weld not over three inches made at 

ne time. Immediately after each bead is de- 
posited it should be lightly peened, thoroughly 
cleaned and allowed to cool before next bead is 
applied. Care should be taken to keep the work 
clean and not allow it to get too hot, A good 
rule is “Keep the work clean and cold.” 

If the weld area is to be painted, after the weld 
has cooled, remove the slag from the weld by 
any convenient mechanical means such as grind= 
ing, sand blasting, chipping and wire brushing, 
Swab the weld and adjacent parent metal with a 

-10% sulphuric acid solution, preferably warmed 
to 150-180 degrees F. Allow the acid to act for 
a few minutes, Rinse off the acid with hot water 
and at the same time scrub the weld area with a 
wire brush. Allow to dry before painting. 

Sruppin. As explained previously, the chill- 
ing action of the cast: iron increases the com- 
bined carbon and in turn increases the hardness 

and brittleness, weakening the strength of the 
ist iron j ine of fusion, Welds 
in cast iron, if of sufficient thickness, may be 
strengthened by the method of studing. 

Studs of steel approximately ¥4-inch to 34-inch 
neter should be used. The cast iron should 
veed and drilled and tapped along the vee 
so that the studs may be screwed into the cast- 
ing. ‘The studs should project about ‘Sia-inch to 
ich above the cast iron surface. The studs 
enough to be screwed into the 
casting to a depth of the diameter of studs, 


Fig. 8. Casting 
eed from both sides and then 

‘The cross sectional area of the studs should 
be about 25% to 35% of the area of the weld 
surface. In such eases, the strength of the weld 
may safely and conservatively be taken as the 
strength of the studs. It is considered good 
practice to first weld one or two beads around 
each stud, making sure that fusion is obtained 
both with the stud and cast iron base metal. 

Straight lines of weld metal should be avoided 
so far as possible. Welds should be deposited in- 
termittently, and each peened before cooling. 

It is advisable where the casting is of sulfi- 
cient thickness to vee from both sides and stud. 
‘This should be done as indicated in Fig. 8. 

‘Set up broken casting, matching edges. Tack 
together or ctherwise suitably hold in position. 
If piece is 3jc-inch or over in thickness, vee pieces 
45 degrees on each side, total 90 degrees. 
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Arc Welding of Aluminum 


LESSON 10 


ATERIAL needed for this study includes: 

aluminum plates %-inch x 3 inches x 5 

inches, also several pieces of aluminum 
casting if available, and 5/32-inch electrode made 
expressly for welding aluminum. 

‘The remarks made frequently in these lessons 
commenting on the value, to the student, of be- 
coming fully versed in all phases of welding 
which he may be required to do apply to the 
are welding of aluminum for the same reasons 
that they do to welding various other metals in 
the different positions. Typical examples are: 
cylinder heads, crank cases, transport truck 

inks, aluminum radiator shells, valve rocker 
arm covers (Fig. 2), etc. In addition to arc 
welding aluminum in repair work, the student 
may also be called upon to fabricate equipment 
of aluminum for his own 
shop or for some customer. 

‘The electrode for welding. 


juminum is 
aluminum alloy. shielded 
are electrode for welding 
aluminum in any form— 
cast, sheet, shapes or ex- 
truded forms, Designed for 
either metallic or carbon 
are welding, “Aluminweld” 
opens up « new field for 
welding, offering a much 
more economical and less 
troublesome method of 
welding than any other 
process. 

‘The electrode is provided 
with a coating which pre- 
vents excessive oxidation 
and will dissolve any 
minum oxide which might 
he formed. The coating also 


nooth operating are 


assists in giving a very s 
which arly essential in welding 
aluminum. ‘The resulting weld is very dense 


without porosity and possesses high t 
Hrength, ‘The weld can be polished satisfactorily 
with practically no discoloration. 

In welding aluminum, the electrode is made 
positive, work negative. 

"A short arc should be held, the coating ap- 
proximately touching the molten pool. 

In general, use the highest cui 
without melling the edges too far 
ing through. With the high melting rate of 
aluminum, little heat is dissipated into the plate 
with consequent chilling of deposits. Hence, it 
is sometimes desirable to preheat the seam to 
600 degrees to 700 degrees F. before welding. 

‘On striking, the best results are obtained by 


Fig. 2. Arc welding repairs @ break 
invan ohuminum rocker arm cover. 


start an electrode, strike the are 
the crater, then’ move the elec- 
rode quickly back along the 
completed weld for ¥% inch, then 
proceed as usual, making’ sure 
the crater is completely remelted, 
Even melting off of the flux is 
facilitated by holding the elec= 
trode approximately perpendicu- 
lar to the wor 
Always direct a 
edges to be welded are properly 
nd uniformly heated and the 
electrode advanced along the 
seam at such a rate that a uni- 
form bead is made. 


TABLE A—FLAT WELDING 


Rod Size ‘Amperage Range 


3/32” 20- 55 
1/8 45-125, 
5/32” 60-170 
3/16" 85-235 
ya” 125-360 


VERTICAL AND OVERHEAD WELDING 

‘Not recommended. If vertical or overhead 
welding is required, follow procedure as for 
fat work, using 3/32”, 1/8” or 5/32” electrode. 


‘Tackine. Increase the recommended currents 
approximately 50% for tacking. Use short arc 
and rotary motion. 

‘Remove slag from the weld by light hammer 
ing and brushing. Last traces may be removed 
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with warm water and a wire brush or by soak- 
ing the weld in 59% nitric acid or 10% warm 
sulphurie acid followed by a warm water rinse. 

Vertical and overhead welding should as far 
as possible be eliminated, However, where im- 
perative, vertical welding can be done down- 
ward or upward with straight beads or by weav- 
ing. Overhead welding should be done with a 
number of straight beads. 

‘The proper alunjinum welding electrode pro~ 
duces excellent welds used as a filler rod 
the carbon are. 

Burr Weups. The work should be held in 
position by jigs and backed up by copper, as 
illustrated in Fig. 3. When butt welding plates 
Yerinch and thicker, the copper back 
be slightly grooved beneath the joi 
welded. 

Welding of butt joints in 3/16-inch plate and 
heavier should be done with two beads, as indi 
cated in Figs, 6 and 7. No backing or clamping 
is required for weldin this manner. 

‘The general procedure as given previously 
should be followed in making these types of 
welds, 


TABLE B—BUTT WELDS 


Beads or Electrode Current 
Joint Passes Size “Amps. 
Fig. 
18 qa.sheet 0... 1 3/32" 40 
Mga. sheet 2... 1 1/8" 65 
1/8" plate .. 1 5/32" 120 
Fig. 5 
3/16” plate . 1 aie" 170 
Fig. 6 
1/4" plate 1 va" 250 
Fig. 7 1 3/16" x0 
3/16" plate. B 3/16" 470 
Fig. 7 1 3/16" 170 
2 3/16" 370 
x 1a" 250 
2 yar 250 


Lar Wews. This type of weld should be 
made in accordance with the general procedure 
outlined previously, except that the manipulation 
of the electrode should be in a small rotary 
ig the are first on the upper mem- 
it and then on the lower member. 
‘The electrode should be held in such a position 
that the angle between the electrode and the 
horizontal plate is approximately 45 degrees. 
Plate or sheets of ¥e-inch and less in thickness 
should be clamped in position for welding as 
indicated in Fig, 8. 


TABLE C—LAP WELDS 


Beads or Electrode Current 
Passes Size ‘Amps. 
14 ga, sheet 1 v/s" 65 
1/8” plate . 5/32" 120 
Fig. 10 
3/16” plate 1 3/16" 370 
1/4” plate 1 va" 250 


Fuster Wewns, In making fillet welds. the 
electrode should be held in such a position that 
the angle between the electrode and the hori- 
zontal plate is approximately 45 degrees. ‘The 
electrode should be manipulated with a small 
rotary motion with the are being played first on 
the vertical member and then on the horizontal 
member of the joint. With the above exceptions 
the general procedure given previously should 


be followed in making a fillet weld, 
TABLE D—FILLET WELDS 
Beads or Electrode Current 
Joint Passes Size Amps. 
Fig. 11 
1/8" plate . i 5/32” 120 
3/16” plate 1 3/16" 170 
1/4” plate . iz 3/16" 170 


Conner Wewvs. Thi 
by following the gene 


type of weld is made 
procedure previously 


given. 
TABLE E—CORNER WELDS 
Beads or Electrode Current 
Joint Passes Size ‘Amps. 
Fig. 12 

1/16" plate - 1 1/8" 65 
1/8" plate 1 5/32" 320 
3/16” plate - 1 3/16” 170 
1/4" plate 1 ya" 250 


Make butt weld in 44-inch plate, and if mate- 
rial is available repeat with thicker plate. Make 
lap, fillet and corner welds in light and heavy 
plate if possible. 
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deposit metal of proper 

quality to replace worn sur- 
faces of machine parts gives the 
welder an opportunity to take 
and perform many profitable 
jobs. With are weld surfacing 
the repair man can build up 
worn shafting of all types of 
equipment, (Fig. 1) repair 
scraper blndes, dipper teeth 
(Fig. 3), tractor shoes (Fig. 4), 
plow shares (Fig. 5), searifier 
teeth, and any other metal part 
subject to wear. 

While the surfacing work de- 
scribed here is based on the use 
of Lincoln electrodes, other 
makes of electrodes may be 
utilized s0 long as they meet re~ 
quirements for the particular 
application, 

Because of its profit possibilities to the repair 
shop, are weld surfacing is covered rather com- 
pletely in the last two lessons of this course. 

The process involves the building up of a layer 
of metal or a metal surface. ‘The scope and 
possibilities are almost unlimited and include 
such varied applications as building up a worn 
shaft with a low carbon steel deposit, the lining 
of a carbon steel vessel with a stainless 
corrosion resisting alloy deposit, the de} 
of a tool steel cutting edge on a medium 
steel, or the application of wear resistin 
faces to metal ine parts of all kinds. 

The success of a given are weld surfacing ap~ 
plication depends largely on the proper ch 
surfacing materials. ‘The choice of surfaci 
terial for a given application is dependen 
number of factors which are outlined below 


1, MATERIAL TO BE SURFACED 
(a) Its composition 
(b) Its physical condition such 
ness, previous heat trea 
2, DIMENSIONS 
(a) Size and shape of parts 
(b) Size and location of the area to be 
surfaced 
(c) Thickness of weld deposit 
3, FINISH REQUIRED 
(a) As welded 
(b) Machined 
(c) Rough grind 
(d) Fine grind 
4, SERVICE CONDITIONS 
(a) Abrasion—its extent and nature 
(b) Impact—its extent and nature 
(©) Corrosion—the corrosive medium 


I. Material to Be Surfaced 

Composition and Physical Condition. ‘There 
are thousands of alloy compositions used in parts 
‘or equipment that wear or corrode in service. It 
is obvious that only a few of these can be con- 


Te ability of are welding to 


1s hard~ 
i, ete. 
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[Ate welding war weed to build up damaged threads on 


n 


This two-fisted weld 
tor tellers, 


He is manipul 


is at work on tr 
ing two lectrodes. 


Rogarding their suit- 
ng, they 


sidered in this discussion 
ability as a base metal for weld~ 
can be divided into two general groups. 
Group A. Those metals or alloys whose phy: 
al characteristics are not greatly changed as a 
result of heating and cooling, and 


without cracking. 
carbon steel with 
carbon low alloy steel 
the stainless chrome~ 
ganese steels. Copp 
would also be included. 

Group B. This includes those metals or alloys 
whose physical character wanged con- 
rably (particularly as to hardness) as a re- 
sult of the application of welding heat and sub- 
sequent cooling, or which will crack with sudden 
localized application of heat. This group includes 
medium to high carbon steels, tool steels, me- 


This group 
30 carbon maximum, low 

wustenitic steels stich as 
el, and the high man- 
and most of its alloys 
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dium to high-carbon low-alloy ferrilic steels, 


cast ite, malleable, chilled), 
seni eral, all hard metals and 
alloys. 
In general, metals of Group A may’ be weld- 
need without any particular precautions 


since the thermal cycle inci- 
ing operation will cause 
s or hardening adjacent the 


dent to the weld~ 
no harmful er 
weld 
Special pr 
surfacing metals of Group B. In general, 
are is struck on a metal which is very hard, it 
will crack due to thermal shock, To avoid or 
minimize this thermal cracking, we must either 
reduce the hardness as by annealing or reduce 
the thermal shock as by gradual and uniform 
preheating, or both, depending on the nature of 
the alloy. ‘Thermal cracking can thus be pre= 
vented in most steels. 
In the case of grey 
east iron, which is 
already 
condition, but is still 
brittle, and chilled 
iron wl hard 
and very brittle, b 
not be annealed 
there is little 
be done be- 
yond moderate uni 
form preheating, 
which will decrease 
tendency for therm 
cracking. This does 
not necessarily mes 
that east iron should 
never be weld-sui 


eth 
repaired by welding 


ced, 
‘The second precaution in connection wil 
weld. ing of Group B metals concerns the 


hardening of the metal adjacent the weld as a 
ing to a high enough temperature 
to cause solution of free carbides and then cool- 
ing fast enough to cause hardening. Tt 

result in subsequent cracking of the hardened 
area, failure of the part or spalling of the weld 
deposit. ‘To reduce the tendency to weld-harden, 
preheating, slow-cooling and post heating, or a 
mn of these may be employed. 

|. preheating 300 to 5 

will prevent weld-hardening in medi 
carbon steels. With medium-carbon alloy steels, 
preheating as above plus slow cooling as in lime, 
may be necessary. With high carbon alloy 
steels stich as tool steels and other special wear 
resisting alloys, preheating followed by reheat- 
ing after welding to a temperature in the 800 to 
1300 degrees range and uniform cooling, may be 
necessary. 

Controlled «niform slow-cooling is always de- 
sirable for cast irons to prevent cracking, but 
their tendency to weld-harden is so great that 
little can be done to overcome it. When cast 
iron is weld-surfaced, it is usually a case of build- 


‘eombinal 
In gener 
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ing up a hard wear-resisting surface. Usually 
the part is made of chilled cast iron. ‘The sue~ 
cess of this application depends greatly on the 
choice of susfacing material. The most success 
ful work is done with a deposit which tends to 
eross-erack on cooling—such as “Fuceweld No. 
12.” These eross cracks tend to relieve the 
cooling strains and prevent the weld surface 
from peeling off in spite of the brittle base metal 
under the bond. 

Tn most cases where the original chilled iron 
part was not too brittle for the service conditions 
involved, the weld-surfaced part will also stand 
up with the added advantage of a superior abra~ 
sion resisting surface. In most cases the cross 
cracks will not be detrimental. If a strong, 
tough deposit such as “Abrasoweld” is applied to 
chilled cast iron, the shrinkage strains will be 
relieved by eracking under the deposit with the 
result that the weld-surfacing will break away. 


(a) Size and Shape of Parts. ‘The heat eapac- 
ity of the part to be weld-surfaced is largely 
its size and shape. A part of large 
y will heat up slowly during the 
sach a relatively low maxi- 
nd draw the heat away from 
apidly. Conversely, a small 
tion will heat up rapidly (at 
it locally), reach a higher maximum tempera~ 
ture and draw the heat away from the weld area 
y_ slowly. uss of the metal being sur= 
1, therefore, determines to some extent the 
thermal cycle (o which it and the deposit ai 
subjected. For this reason, if local welding he 
is applied to a large mass of cold metal which is 
capable of bi iench-hardened, the harden- 
ig will be very drastic, and cracking is likely 
iccur because of sleep temperature gra 
ull in severe thermal stres 


the weld 
part or a thin s 


to 
which re 
mass is small, the degree of hardening will be 


less because of its low heat 
will be more uniform throughout, result 
ss severe thermal stresses. If the weld-facing 
material applied in the above examples happens. 


pacity and cooling, 


‘Are welding is used to build up badly 
‘worn traclor shoes, 


Fig. 4 
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to be one of the type whose hardness is affected 
by the thermal cycle (“Hardweld for example), 
the hardness of the deposit will be much greater 
in the case of the large mass because of its 
quench effect. 

(b) Size and Location of Area Surfaced. This 
will determine the heat input and therefore the 
thermal cycle as above. Location or position of 
‘weld will influence the choice of material to some 
extent, Very small areas require the use of 
small electrodes, For various reasons, small 
electrodes are not available in all types and a 
second choice must be made. Weld-surfacing 
material, particularly those intended for hard- 
facing, are not well adapted for use in vertical 
and overhead positions. In general, the cost of 
doing a job will be much lower if the work can 
be located so that the welding can be done in 
approximately a flat position. 

(c) Thickness of Weld Deposit. ‘The best gen- 
eral rule to follow is to avoid thick deposits of 
the hard alloys, Ifa large amount of build up 
is necessary, this should be done. with 
weld,” “Hardweld 50” or “Hardweld 1 
deposits may also be applied with “S 
or “Manganweld.” 


3. Finish Required 

If the weld-surface must be machined, the fol 
Jowing deposits can be used in their as-deposited 
condition. 

Fleetweld 

100,” “Aer 
“Hardweld 

The following deposits 
their as-deposited co 
tened by annealing: “Hardw 
55,” “Toolweld 60,” “Wearweld” and Abrasoweld.” 
eweld” and surfaceweld A” deposits 
must be ground if shaping is necessary. 


hicld-Are 85, 


‘Softweld,” 


ichinable 
when sof- 


ren 


4, Service Conditions 
‘The various service conditions to which a 
weld-faced deposit may be subjected can be 
classified as follows: 
1, Abrasion 
(a) Grinding action due to rubbing ag: 
fan abrasive material such as rock, 
sand, elay or soil 
() Sliding, rolling or rubbing action of 
.e metal part against another. 
“Both (a) and (b) may take place 
under low or high pressure. 
2, Impact 
In various degrees from light to he: 
IL tends to deform the surface or cause 
cracking or chipping. 
3. Corrosion 
This includes the 
chemicals, ordinary water (rusting) 
and also oxidation or scaling at ele- 
vated temperatures, 


nst 


It is obvious that before the proper choice of 
weld-surfacing material can be made for a given 
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Wom plow shares can be made like new 
by welding. 


Tig. 5. 


application, the service conditions must be 
known. In most applications more than one of 
the above factors are at work and it is then nec- 
essary to evaluate the relative importance of 
each. ‘These factors will be discussed later in 
connection with Lincoln weld-surfacing elec~ 
trodes as to their relative abilities to withstand 
such conditions 

‘As a matter of convenience in this discussion, 
the Lincoln line of are weld-surfacing materials 
(o three groups, according to the 
osit they produce, ‘The mild steel and 
lloy steel deposits will not be 
their properties are well known, 


Martensitic Type 

Listed in their order of incre: 
dweld 50,” “Hardweld 100, 
weld 55,” and “oolweld 60 
eposits of this group show practically their 
full hardness in the as-deposited state—that is, 
they show a relatively small increase in hard- 
ness on cold working. They are heat-treatable 
Straight carbon ot alloy steels and may be an- 
healed to reduce hardness, «and quenched from 
above their critical temperatures to harden. For 
ness may also vary 
ble welding thermal 
the “Toolweld” deposits are the 
content and the most stable in 
rdness variation, In general, the higher the 
rdness of the deposit in this group, the better 
the resistance to wear and deformation and the 

lower the resistance to impact ot chipping. 


ing hardness 
“Wearweld, 


Austenitic Type 


janganweld,” “Abrasoweld.” 
‘deposits differ from the Martensitic 
pri in that they possess the property of 
hard face when deformation takes 
place as in peening or cold working—the rest of 
i ly soft and tough. 

“Stainweld,” “Manganweld” and “Abrasoweld” 
differ principally in their capacity for work- 


Austenit 
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hard 


1g. “Abrasoweld” has the highest 


initial hardness of this group, work- 


TABLE A 


hardens very rapidly and to the greatest . - 
degree with the least amount of cold- - ail slid | eae 
wor! “Stainweld,” on the other hanc ‘ENDING IGHT ICAL 
recente cues tardy Shean’ | mat | Mtoe" | hte 
show the Teast enpacty for work-harden-Garwagne® | Temas | gama, | Sabra 
ing. However, the amount of work-hard- ‘ened aenweld No. 
ning in a “Stainweld” deposit is much Tivgrad too | Sufi a 
more than is generally realized and this, Rinsovenis seer 
together with its exceptionally high degree Toolweld 55. Tootwold 60 
fof toughness and resistance to corrosion Teomag ee, | Were, 
makes it a very useful electrode for many Steicewad al | tarde 
are weld-surfacing applications. Fesgedtd tn, 13)| rae (O 
“toatl 00 

Carbide Type 

“Faceweld No. 1," “Surfaceweld A” 
“Faceweld No. 12.” 

These are primarily abrasion resisting mate- operation. Very thin deposits are possible 


rials, high in carbides of such metals as Tungsten, 
Chromium, Vana Molybdenum. ‘They 
are inherently hard and respond little or not at 
all to heat treatment. 

Carbide types may be conveniently divided 

into two groups as represented by: 

(a) “Surfaceweld,” which is a mixture of pow- 
dered alloys and fluxing ingredients. A 
carbon are is used to melt these alloys to 
form a layer of the carbide type deposit 
right in place during the are-surfacing 


surlace lay a pod of beads 


Fig. 1. In learning 
een hall of the welded pI 


Gs shown Bi 


“Stainweld A-5" is a shielded are electrode 
‘ “Stainweld A-7" is a shielded arc electrode 
for welding steels similar to A-5 except there is 
no Colum! ed in deposit and in gen- 
eral the bead will be convex or built up. In 


with this materia 
‘eweld No, 1” and “Faceweld No, 12,” 
th are cast into rod form and coated, 
re applied by the metallic are process, 
Il be helpful in choosing the proper 
are weld-surfacing material for a given job. The 
deposits are listed in their order of ability to 
withstand the various types of service—the first 
in the list being the each ease, 

Above lable gives a complete list of Lincoln 
electrodes for every surfacing application. 


Arc Weld Surfacing With 
Various Electrodes 
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sore built up and each broken 
‘Sprocket wheel for 
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general, use the same instructions as given for 
A-5 except slightly higher current may be used, 
(5%-10% higher). Tensile strength is slightly 
less and elongation slightly higher, (approxi- 
mately 5%-10%). 

‘The first step in learning to surface is to lay 
a pad of longitudinal beads on the plate as 
shown in Fig. 1, Clean the plate carefully after 
each bead is laid. 

Upon completion peen half of the plate. 

Then by means of chisel and hammer note the 
difference in hardness between peened and un- 
peened sections, The chisel will cause some 
work hardening so care must be exercised in do- 
ing this. Don’t get the tests too close together 
in making comparisons on the unpeened part. 
If a hardness testing machine is available, ac- 
tually test hardness and compare. 

‘A manganese steel sprocket whee 
which were built up with "Stainweld 
in Fig. 2. 


teeth of 
is shown, 


Tig. 9, Deagline bucket ti 


Material needed for this study includes: p 
of an old crossover or dipper tooth or any | 
manganese casting; 5/32-inch "Manganweld A’ 
electrode. 
“Manganweld A” 
for reclaiming worn 


parts (Fig. 3), containing 11% to 
ganese. It is generally recommended for flat 
work only. 


‘Typical applications of “Manganweld A’ 
trode include: dipper teeth, dipper lips, 
drive sprockets, shovel tracks, crusher pads, 
erusher hammers, chain hooks, manganese buck- 


ets, crusher rolls, crusher screens, drag-line pins 
and links, cement grinder rings, dredge parts. 
In general, “Manganweld A” will give 


bead than “Manganweld B.” It melts uniformly 
with minimum spatter and boiling in crater. De~ 
posit is air-toughening, remaining in austenitic 
state and retaining carbides in solution even on 
air cooling. Abrasion and impact resistance equal 
to heat-treated cast manganese steel. As de- 
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posited, hardness 5 to 10 Rockwell C. Cold- 
worked hardness 45 to 50 Rockwell C. 

ng with “Manganweld A” make the 
positive, work negative. 

Use “Manganweld A” for resurfacing and 
building up high manganese steel. For welding 
up cracks in high manganese steel, for welding 
parts of high manganese steel together, or for 
welding a part to mild rolled steel, 


is required, apply top beads with 
A,” using weave shown in Fig. 4. 

First remove all rust, grease, spongy or defec- 
tive metal from work. "Use lowest heat possible, 
Allow work to cool between beads. 

Wherever possible deposit in pads ¥-inch to 
I-inch wide, preferably not more than 3 inches 
long. Avoid long, narrow beads. 

Allow to cool somewhat between beads. Pre~ 
caution should be taken to avoid localized heat- 
ing of manganese steel castings. Beads should be 
so placed that the heat is well distributed. If 
necessary, the work, (not the weld), should be 
cooled with water periodically to prevent dis- 
tortion and possible cracking of the 
Hammer surface of bead immediately while cool 
ing, to compensate for shrinkage. 

Clean off all slag and brush area where next 
bead is to be deposited. 


Should not be quenched. It will form a tough 
deposit when allowed to cool naturally, 
Not generally recommended for vertical or 


overhead welding, However, if such work is 
attempted, use lower current’ settings given for 
flat work. 


TABLE A—FLAT 
Amperage Range 
90-130 
130-170 
150-200 
2170-225 


“Manganweld B” electrode Is also ble for 
are welding manganese steel, It differs from 
“Manganweld A” in that it is a bare rod instead 


“'Hardweld 100" Electrode 
Material needed for this study includes: sev- 
eral plates 3-inch x 5-inch approximately. At 
east one of these should be high carbon 6 
80%; 5/32-inch "Hardweld 100" electrode. 
“Hardweld 100" is a light-coated, high-carbon 
electrode for building up worn steel parts to 
hh surface of moderate hard- 


produce a dense, tou 
shock and abrasion. 


ness tor 
Typical applications of “Hardweld 100” elec- 
trode include: pump housings, tractor grousers, 


shafts, well drilling tools, pulverizer hammers, 
crusher rolls, gear teeth and punches. 

This electrode is light coated and fast flowing. 
It contains approximately 1.00% carbon. Hard- 
ness .of deposit on straight carbon steel when 
allowed to cool naturally: 20 to 45 Rockwell C. 
Exact hardne-s depends on rate of cooling and 
carbon content of stecl welded. It cannot be 
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machined unless cooled very slowly or annealed. 
Grind to shape, if shaping is necessary. 

In welding with “Hardweld 100” make the 
electrode positive, work negative 

Deposit wide or narrow heads a3 desired. 
Brush each bead before depositing next, Peen- 

ng the completed bead will harden the deposit 
somewhat. Quenching in cold water will in- 
crease surface hardness. 

Can be used for vertical welding, but for best 
results work should be as near flat as possible. 
Where vertical welding is required, start at bot- 
tom and weld up. Not recommended for over- 
head welding. 

‘Make a sample on low carbon plate by making, 
several parallel beads, 

Now make a deposit similarly 
plate, Check again, ‘Try quencl 
Cheek again, 

Run several beads one on top of the other. 
Clean each bead, Check after each bead. Note 
hardness and toughness of deposit. 

TABLE B—FLAT 
‘Amperage Range 


high carbon 
ing in. water. 


Rod Size 


1/8" 70-110 
5/32" 100-150 
3/16 150-225 
ya" 225-350 


“Hardweld 50” Electrode 

Material needed for this study includes: sev~ 
ceral plates 3-ineh x 5-inch approximately. At 
Teast one of these should be medium carbon (40 
0 60); 5/32-inch “Hardweld 50” electrodes 

Hardweld 50” is a light coated electrode of 
reversed polarity type for building up den 
touh medium car s that resist de. 
formation and w 
at slow speed. It is also used for building up 
worn parts to size prior to applic 
facing alloys. 

‘Typical applications of “Hardwell $0 electrode 
Include: sprockets, crane wheels, tractor shoes, 
tractor rollers, wobblers, dredging spuds, mixer 


power shovel was built 
iectrodes for snanganese 
work 


Fig. 5. Dipper tooth 
up by use of special 
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blades, Lip dogs and other similar parts. 

On straight carbon steel and allowed to cool 
turally, hardness is 20 to 35 Rockwell C. De- 
jt may be further hardened by water quench- 
ing from approximately 1500 degrees F. or by 
ne hardening. 

Procedure is essentially the same as for 
weld 100.” 

Make a sample on low carbon plate by mak- 
ing several parallel beads. Check it for hardness 
by striking with hammer or punch. 

Now make deposit similarly on high carbon 
plate. Check again, Try quenching in water 
Cheek again 

Run several heads one on top of the other 
Clean each bead. Check after each bead, Note 
hardness and toughness of deposit. 


“Hard- 


“Abrasoweld" Electrode 
Material needed for this study 
3/l 


Judes: plates 
nch “Abraso~ 


Middle: 
ind. point and edge. sur 
2 share aller forging. 


Ropsice on @ broken plow share. 


Fig. 6 
New point 
faced. Bo 


don 
Finis 
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high manganese steel with a self-hardening de- 
posit to resist severe abrasion, pronounced bat- 
tering and impact. 

‘Typical applications of *Abrasoweld” electrode 
include: dipper teeth (Fig. 5), tractor grousers, 
shovel tracks, shovel drive sprockets, dipper lips, 
dredge cutter teeth, seraper blades, serew flights, 
plow shares (Fig. 6), searifier teeth, truck chains, 
pump housings, conveyor buckets, conveyor rolls, 
gears, pulverizer plows. 

‘The electrode deposits a semi-austenitic abra- 
sion-resisting alloy of the self-hardening type, 
which hardens very rapidly under conditions of 
impact and abrasion, For example, moderate 
peening will increase hardness as deposited from 
20-20 Rockwell C to approximately 50 Rockwell 
ntains its toughness and develops its 
mum hardness only at the surface where it 
is cold worked. Thus at all times beneath the 
surface remains a cushion of softer metal which 
liminates checking and flaking so common with 
abrasion-resisting metal produced by ordinary 
tlectrodes, Deposit is more resistant to corro- 
sion than high manganese stecl. It can be forged 
hot without materially altering its physical prop- 
erties, 

In weld 
trode positive 

Hold fairly close are but do no 
to touch the molten metal 

In general, avoid thick multi-layer deposits 
‘or straight carbon steel or low-alloy steel, 
build up largely with “Hardweld” and finish with 
about two layers of weld." In applica~ 
tions requiring a thicker deposit, apply layer of 
"Stainweld A" electrode and balance with “Abra- 
soweld,” peening each layer as deposited. 

Th high manganese steel, build up 
with "Manganweld” or use “Abrasoweld” en- 
tirely as desired. In either case, peen each layer 
1s deposited to relieve cooling stresses. 

“Abrasoweld” deposits must be ground to 
shape, as they cannot be filed or machined, 

In applying “Abrasoweld” electrode, best re- 
sulls are obtained by weaving beads about 34- 
inch wide. 


I" make the elec 


allow coating, 


TABLE C 
Rod Size Amperage Range 
1/8". 75-130 
5/32"... 
3/16" 
va" 


Lay several parallel beads, grind smooth, and 
test for hardness. Peen the deposits well, and 
then test for hardness, again. Note how peer 
has increased hardness. 

‘Now add additional layer on top of pre 
deposits. Grind and test for hardness. 
well, grind and agai 

‘Make pad using 
100.” Clean well, then add layer of “Abraso— 
weld.” ‘Test for hardness, peen and again test 
for hardness. Repeat using “Stainweld A” for 


first pad. 
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Fig. 7. This dragline “crowloot” was bulll up 


at worn paris ata cost of $4.50. 


is believed important to point 
out other applications of are welding which stu- 
dents may, at one time or another, have occasion 
to do. Such possibilities might be the welding 
of special metals such as high tensile steel, stain= 
Jess steel, chromium steel, chrome moly steel, 
bronze, brass and copper, and the use of hard= 
facing ‘with “Wearweld” ‘for building up worn 
L parts to resist rolling and sliding abrasion, 
with “Toolweld” electrodes for making metal 
cutting edges, with ‘Faceweld” for hard-facing 
worn parts to resist severe abrasion and moderate 
impact, and faceweld” for hard-facing to 
resist abrasion. 

There are a considerable number of factors 
fect the most efficient use of electrodes, 
If conscientiously controlled, these factors will 
assure the best results in welding, The factors 
(1) selection of the right type of joint and 
(2) choice of the correct type of elec~ 
trode; (3) use of an electrode which mi 
iform coating; (4) use of electrodes whic 
vide proper physical properties; (5) use of fast 
flowing electrodes wherever possible; (6) selec 
n of an electrode which keeps splatter and 
slag loss at a (7) use of lectrodes, 
tcherever possible which produce flat bends; (8) 
nt size clectrode; (9) use of long electrodes in 

\d electrodes; 
(Ii) use of proper voltage and current settings; 
and (12) adherence to procedure specified for the 
electrode 

Tn this scries of lessons, an attempt has been 
ide to give the reader the type of 
i he will find most frequently useful in con 
nection with his work. Having completed the 
series, with sufficient practice applied to each 
Tesson, the student will have obtained the funda- 
mentals from which he can go ahead and become 
entirely expert as a welder. 


In conclusion, 
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A WORD TO THE INSTRUCTOR 


This book has been carefully or- 
ganized to help solve the many prob- 
Jems that confrone you. ‘These prob- 
ems include providing vocational 
guidance (with emphasis on the social 
and economic implications of your 
course) as well as giving the student 
the opportunity to develop manipi 
lative skill and acquire technical 
knowledge. 

‘A modern industrial arts course in 
general metal should contribute to the 
goals of education in terms of ideals, 
attitudes, appreciations, and skills 
‘Therefore the content of this book was 
selected with the following objectives 
in mind: 

1. To develop an interest in and an 
understanding of the place of the 
metals industries in the social and 
economic life of the community. 

2. To develop consumer knowl- 
edge, which involves the ability 
to select various products wisely, 
care for them properly, and use 
them efficiently. 

3. To develop safe work habits and 
respect for healthful working 
conditions. 

4. To foster appreciation of good 
design, good material, and good 
workmanship in the creation of 
articles of beauty and usefulness. 

5. To provide opportunities for de- 
veloping independent planning 
and following through a job to 
successful completion. 


Asa teacher you are aware that lack 
of reading ability is a major obstacle 
to the success of some students. For 
this reason an effort has been made to 
use words, sentences, and explanations 
that are within the reading ability of 
the average student. 

The tools used in metal working are 
discussed in relation to the operations 
performed with them. For example, 
Chapter 4 is devoted to measuring and 
layout instruments, while Chapter 6 
deals with cutting and filing. The use 


of tools in enameling on copper, metal 
tooling, metal spinning, molding, 
bench work, art metal work, sheet 
metal work, and ornamental iron work, 
and the operation of the grinder, 
power hack saw, drill press, lathe, 
shaper, and milling machine are ¢: 
plained and illustrated with the same 
relationship in mind. 

A list of questions appears at the end 
of each chapter as a review of the 
topics covered. In addition, projects 
are suggested for each of the areas of 
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instruction, With each project is a 
partial list of the operations to be used 
in its construction, with references to 
the text for the necessary information 
about the materials and tools, ‘These 
suggestions will serve as a guide for 
the student in doing his own planning. 

In these ways, we believe, the book 
can be a valuable help in the conduct 
of your course 


Tue Aurnors 


A MESSAGE TO THE STUDENT 


is an age of metal. In almost 
every activity of our lives we use metal 
articles, which in turn were made by 
metal machines, Many new metals are 
in common use these days, and articles 
formerly made of wood are now being 
made of metal. 

This book was written to give you, 
whatever your future vocation, some 
knowledge of metals and to suggest 
how you can develop skill in using 
them to make attractive and useful 
articles. 

Highly specialized trades and indus- 
tries have been developed to make 
things of metal, and these offer many 
worth-while careers. Although crafts- 
men and manufacturers usually engage 
in only one trade or manufacturing 
specialty, this book brings together in- 
formation common to many kinds of 
metal working. No attempt is made 
to emphasize any one trade or manu- 
facturing industry at the expense of 
others. Thus if your experience in 
working with metals should lead you 
into employment in any of the metals 
industries, you will find that this course 
will serve you well as a preparation for 
the career of your choice. 


In addition, you can learn how to 
make working with metals an enjoy- 
able and profitable hobby. 

Ie is assumed that you will have the 
use of a school shop equipped with a 
few machines and tools. There is, of 
course, considerable satisfaction in hav- 
ing just the right tool or machine for 
every operation. However, if you do 
not have the one suggested in this 
book there is usually some other way 
to do the job. In other words, where 
there’s a will there’s usually a way. 

Ic is important for you to work 
safely and effectively. The ability to 
plan a job in advance and then do the 
operations without injury to yourself 
or another worker and without wast- 
ing materials is perhaps the most im- 
portant thing to learn through your 
experiences in general metal working. 
Therefore, in addition to learning facts 
and acquiring skills, you must strive 
to become careful and efficient. 

We want you to have a most valu- 
able and interesting experience in your 
explorations into making things out of 
metal. It is our hope that this book 
will be a real help to you. 

‘Tue Avrnors 
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Metals— Cheir Properties 


and Uses 


This chapter covers the following subjects: 
8 Metals, 1 * Nonferrous Metals, 3 * Alloys, 4 * 


al state is 
when 


Metal in its origi 
an ore that looks like clay or roe! 
taken from the mine. 

Metals are divided into two main 
classes: ferrous and nonferrous. The 
word ferrous comes from the Latin 
word “ferrum,” meaning iron. Ferrous 
metals are those made from iron, and 
nonferrous metals are those not made 
from iron. 

Each kind of meeal has qualities that 
make it desirable for certain artic 
When selecting the proper material for 
4 project, one should consider which 
qualities are most desirable. Ornamen 
tal ironwork requires a material. that 
can be bent, twisted, extended, or 
stretched out; therefore, the workman 
must use stock that is malleable (see 
Fig. 1-1) as well as ductile (see Fig. 
1-2). If one is to build a machine tool, 
the frame and the parts must be hard 
enough to resise any tendency to bend, 

All ferrous metals, and steel in par 
ticular, are subject to at by rust. 
Wrought iron and cast iron are less 
affected by such action. Since the non- 
ferrous metals do not contain ion, they 
do not create a rust problem. Some 
chemicals are very: destructive to many 
metals. This destruction by the cle- 
ments or by chemicals is called cor- 


rosion. 

Metals are said co possess fusibility 
when they can be melted easily with a 
torch or soldering copper 


Ferrous Metals 


Iron is taken from the mine in the 
form of ore that looks like a reddish 
clay. ‘The iron is removed from the 
ore by smelting in a blast furnace (see 
1-3). The molten metal is drawn 
from the bottom of the furnace and 


Fig. 1-1. A piece of metol con be shoped 


by hammering 


poured into brick-like molds. Iron in 
this form is called pig iron and contains 
a large amount of carbon and other 
impurities. 

Pig iron must be purified further 
and treated in furnaces to make cast 
iron, wrought iron, and steel. The ex- 
‘cess carbon, sulphur, and other impuri- 
ties are removed in various ways. If 
you wish to find how this is done, use 
an encyclopedia or a good book on 
metallurgy. 

Cast iron is brittle (see Fig. 1+) and 
usually grayish in color. It is made by 
melting and combining pig iron and 
scrap iron, and by pouring the molten 


Know Your 


mixture into sand molds of various 
shapes. It ean be machined; that is, i 
can be turned on a lathe or eut with a 
hacksaw, shaper, or milling machine, 
Because it possesses great strength and 
igidity, itis used for the manufacture 
of machine parts. However, cast iron 
is very brittle and camnot be bent. 
‘Therefore, if it is struck a sharp blow 
or put under a severe strain itis liable 
to break or crack. 

‘To summarize, cast iron is hard and 
brittle, and will break before it will 
bend. In other words, it is not malle- 
able, and therefore cannot be stretched 
or formed by forging. It is fusible and 
can be joined by gas or electric are 
welding. 

Wrought iron is ductile and very 
rough. It 
hot. When heated in a forge almost to 
the melting point, it becomes soft and 
pasty. In this form, two pieces can be 
united or welded by hammering to 
form a single piece. Ata red heat, it 
can be readily hammered or forged into 
any shape. For these reasons 
mental ironworkers and_ blacksmiths 
use it to make many things. However, 
wroughe iron cannot be used for cut- 
ting tools or wherever stiffness or 
spring is necessary. 

Steel is the most highly refined form 
of iron. The science of metallurgy has 
developed a great variety of steels to 
meet the needs of industry. One type is 


‘an be bent either cold or 
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needed to make cutting tools, which 


metal can be shoped 
ing, bending, oF stetching without 
breaking or cracking and it will not spring 
Bock crite sepa 


Be js 


Fig. 1-3. The blost furnace is many feet 
high and holds mony tons of coke, lime- 
stone, and iron ore. The molten iron is drown 
from the furnace through the iron notch: 
(Courtesy American Steel & Wire Co.) 


require a very high grade metal. Other 
types are used in building construction 
and in automobile manufacturing. Steel 
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By heat treating, it can be given almost 
any desited property of hardness (see 
ness, malleability, duc- 
and its corrosiveness 


can be controlled. 
Nonferrous Metals 


Nonferrous metals are metals that 
re not made o 
common of these are aluminum, cop- 
per, zinc, nickel, lead, and tin. Gold, 
ind platinum are referred to as 
precious metals, because of their scar- 
city. Nonferrous metals have been used 
by man for thousands of years. They 
are especially: desirable for many: pur- 
poses, because of their noncorrosive- 
ness and the ease with which they ean 
be formed into various shapes. They 
melt ata much lower temperature than 
iron, By heat treating, they 
soft while being formed. 
Alumini has been known for 
several years, but until recently sepa- 
rating it from bausite was too expen- 
sive (see Fig. 1-6). Wherever elec- 
tricity is available, aluminum can be 
separated from the bauxite cheaply 
enough for use, so that aluminum has 
become one of the more widely used 
metals in manufacturing. Ie is light in 
weight, strong, and not subject to rust. 


on. Some of the more 


Fig. 1-4. Cast iron and hardened steel are 
types of metal that re brittle. They will 
shatter if struck o severe blow. 

4 
Tt can be produced in varying degrees 
of hardness and can be welded, molded, 
or drawn into wire. 


Alloys 


an be kept 
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‘The science of metallurgy has made 
possible the combining of metals to 
produce alloys, which have qualities 
that no one metal, alone has. In fact, 
relatively few base metals are used to- 
day in manufacturing. You are familiar 
with many alloys, such as solder, which 
is a mixture of tin and lead; brass, 
which is a mixture of copper and zine; 
and stainless steel, which contains 
nickel. 


Know Your Metals 


The metals you will use for general 
metal work will be in the form of 
sheets, round rods, and square, he 
‘onal, or octagonal bars (see Table 1, 
p. 10) 

‘The metals for melting may be in 
brick-like ingots. You may have cast- 
ve been molded into shapes 
for machining. ‘The various forms of 
ndard sizes, but the 
They are 


metal come in st 
price is quoted by the pound 


Fig. 1-5. Metol is hard W the file slides 
‘over the surface being tested without remov- 
ing ony material. 


given identifying numbers, which indi- 
cate their degrees of hardness and other 
qualities. ‘The worker must determine 
which qualities are required to make an 
article and then select the desired metal 
from a catalog by its number. 

Your success in metal working will 
depend upon your choice of materials 
If you are alert, you will learn to iden- 
tify metals by their appearance, by 
their “fecl.” and by simple tests like 
bending. spark testing, or filing, You 
will find vourself struggling with the 
problem of using tools and machines, 
but do not neglect to become a keen 
observer of the metals with which you 
are working. 
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Fig. 1-6. Raw mate- 
rial (bauxite) for olu- 
minum being re- 
moved from the 
earth. (Courtesy Rey- 
olds Metols Co.) 


This chapter covers the following subjects: 


Gorerol Precautions in he Metal Working Shop, 5 * Designing Attractive 
Projects, 6 * Moking ond Reading Working Drawings, 7 * Planning 


Your Project, 9 


“Safety: first” is a good slo- 
any: time, and especially: so in 


gan a 
amietal working shop. If you have seen 
the results of an industrial accident 
you know that safety has a very real 
meaning, that there is a need for care- 
fulness in following “safety first” prac- 
tices in_all shop work 

Did it ever occur to you that finish: 
ing the task at hand without injury te 


yourself ar to your fellow workers is 
4 most important responsibility? Yes, 
safety: is the watchword of every suc~ 
cessful person in industry 

For many years, industry has empha 
sized the safeguarding of machinery 
and the providing of good working 
conditions, Now the emphasis has been 
broadened to include the worker him- 
self. 
companies show that_most personal 
injuries occur because of someone's 
carelessness. Mishandling tools, 
chines, and materials, neglecting to 


The accident records of many 


keep them in good condition, and leav- 
ing them about in dangerous placcs are 
forms of carelessness that cause trouble 
sooner or later. It is only by constantly 
keeping in mind the thought of safety 
as you plan your work that you can 
mnake yourself a good worker in the 


nsafe work 


hop. Re 


an unwanted worker, 


General Precautions in the 
Metal Working Shop 


Accident hazards exist in the metal 


working shop. Your problem is to rec~ 
cds, Set out to make 


with the safe use of 


ignize those h: 
arse fami 
‘your shop equipment and to acquaint 


yourself with the practices of the safe 


worker. 

Power-driven machines are a great 
help to the worker and take the drudg- 
ery out of many metal working oper- 
ations. However, the operator of the 
machine must be continuously alert to 


6 


avoid accidents. Any machine can be 
operated safely if the operator is the 
master of it, but not if the machine is 
the master of the operator. If only a 
few simple precautions are included in 
your plan of work and observed, the 
hine operation is reduced 
to a minimum, Ea its 
particular points of danger with which 
-quainted, 

under 


danger of ma 


‘fh machine hi 


the operator must become 
Since many of the principh 
which machines operate are fundamen 
tally the same, operators can form cer~ 
tain habits of safety that apply to all 
machines. In planning we must recog- 
c that the safe way to perform an 
operation is always the right way. 

“The thought of danger is especially 
associated with machines in motion. 
However, a surprising number of the 
injuries received in general metal shops 
result from the incorrect use of hand 
tools. 
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Designing Attractive Projects 


There is an old saying, “A job is 
half done when it is well planned.” 
Your purpose is, after all, to make 
something worth while, something 
that is attractive. This requires careful 
planning. ‘There are four distinct 
phases in planning a project. First, it 
must be designed. The beauty and at- 
tractiveness of any project is largely 
dependent upon how well it is de- 
signed, Second, a working drawing is 
necessary, The working , drawing 
shows sizes and shape as well as the 
materials required. ‘Third, the careful 
craftsman will write down a step-by- 
step procedure for each operation or 


process that is to be performed. Fourth, 
safety’ precautions rust always be 
noted for each operation. Planning 
should be done completely before 
starting to work. To begin work be- 
fore the job has been planned from 
start to finish is only inviting croubl 
Tools will be misused, materials will be 
spoiled, and a poorly-designed proje 
will be the result 

‘There is a great deal of satisfaction 
inv designing one’s own project. De- 
signing requires experience. The shapes 
and sizes of many useful articles have 
become pretty well established. One 
should study” carefully available pi 
tures of a desired project and if possible 
examine a finished unit. Often, by 
just a small change, a “new look” cs 
be given some common article, 

In designing projects to be made in 
the general metal shop, lines that are 
straight —— , wavy ——~ , or 
curved should be combined 
into shapes that go together well to 
make up a good creation. It is impor- 
tant to remember, however, that the 
shapes must be suited to the material 
of which the article is to be made. 
Above all, the finished project must be 
suited to the use for which it is in- 
tended. 

Helpful Suggestions Before De- 
signing a Project. As you design or 
modify your project, it may be helpful 


ing suggesions: 


1. - Whar will it be used for—as a room 
decoration, as a tool, to hold some- 
thing, or to set things on? 

7 
2. Where is it to be used—in the 
1. in the baser 


orasa gift 
3, What size or shape should it be to 
fic best into the surroundings where 


it is to be used? 

4. From what materials will it be 
(see Table 1) and is the 
available 

How will you construct it—by ma- 
chine, from pieces held cogether, by 
or rivets, or entirely from 


soldering 


one pi 

Having raised and answered these 
and other questions, you must now put 
your ideas on paper in the form of a 
drawing. 


Making and Reading 
Working Drawings 

In any event, try to get a pret 
clear idea of the design you want be- 
fore you try to make the working 
drawing. Making the working drav 
ing is an essential part o y job. 
Drawings may be done with instr 
ments; however, the shop sketch made 
free-hand is all the workman needs to 
guide him in making many projets. In 
any case, the frechand shop sketch 
should precede the making of a draw- 
ing with instruments. The working 
drawing is made right from the design. 
The making of a working drawing and 
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noone else, it is necessary for you to 
be able to read it. Reading a working 
drawing is called biveprint reading bx 
cause working drawings are usually 
printed on a paper thac is blue. 

The making of sketches and the 
reading of drawings will be important 
parts of your work in the general metal 
shop. You may believe thac the best 
way to find out how to make some- 


thing would he to look at a good pho- 
tograph of it, However, this would 
give you only a general idea of its con- 
struction. For more specific informa- 
ation, you would have to look at the 
top and all sides, as well as the inside if 


rrowr view 


PICTURE ORAWING 


show 2 or more views of the object. 
cig) 


PICTURE DRAWING 


the designing of a project are insepara- 
ble. 

‘One has a clearer understanding of 
the shape, size, materials, processes, and 


operations when one makes one’s own 
working drawing. But craftsmen must 
frequently make an object that has 
been designed and drawn by someone 
. In fact, the drawings used by a 


hinist in a plane are usually made 
in a drafting room by draftsmen. 
When you use a drawing made by 


c 4 
Fig. 2-2. Drawings having two or more views 
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would be difficult to understand if the views 
were not properly placed and in line with 
each other. 


ic is hollow. Therefore, a sketch or 
working drawing is made that repre- 
sents at least two of three views of the 
object, ‘The views most generally used 
are the top, front, and side, as shown. 
in Fig, 21a, 

To visualize this type of drawing 
better, think of a small block of metal 
about the size of a match box. If we 
place this block on the top of a table 
and look directly down at it, it appears 
as shown in Fig. 2-1b. You are looking 
directly down on it and see the top 
view. Change your position and place 
yourself directly in frone of it. Then, 
ixneel down so your eyes are level with 
the block, From this position you see 
what is ealled the front v 
in Fig. 2-1c. Now move around to the 
side of the block and again knee! down 
aveye level with it, You get a pict 
of it as shown in Fig. 2-Id, which is 
the right-side view. 

“The location of these three views— 
top, front, and right side—on a draw- 
ing sheet is understood by mechanics 
and engineers everywhere, Therefore 
these views are always placed on the 
drawing sheet in the same relation to 
each other. 

Now, study Fig. 2-2d carefully and 
you will find that in the right side view 
dof the drawing there isa broken line 

This kind of line is 
ne and is used in deaw- 


ings to show edges or other outlines 


aes 


PICTURE DRAWING 


3596 


that are hidden from view. The broken 
or hidden line is also used to show the 
location of holes that cannot be seen 
in certain views of a drawing. 

In Fig. 2-3 you will see another type 
of line 1-2. Iris made of long and short 
lines (— - — - —) and isknown 
asa center line, It is used to show the 
location of the centers of round parts 
or holes. 


9 


To view 


ARROW HEAD. 


Ie 


FRONT VIEW 


SIDE VIEW 


eee 
TATENSION Le 


Fig. 2-4. Dimension fin ote on 
drawing the exact measurements on the ob- 
ject 


p to this time we have talked about 
the size of the block in general terms. 
You should now become acquainted 
with the method of indicating exact 
sizes and measurements on a drawing. 

“The block used (see Fig. 2-4) is % 
thick and 1%” wide and 2” long. 
“These dimensions have been placed « 
the drawing through the use of exten- 
sion lines, dimension lines, and arrow- 
heads. 


Planning Your Project 


In industry, the producing of a 
product starts after it has been designed 
and working drawings have been made. 
The first step in production is to pre- 
pare carefully a plan of work. The 
same is true in the general metal shop. 

‘rom the working drawings or 


7 


The centers and locetions are 


Fig. 23. 
centerline. 


shown with a—==—=— 


4ketches that have been prepared from 
the approved design, a plan of work is 
made that will be followed in making 
the project. 


Suggested Projects. The selection 
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of a project often presents quite a prob- 
Jem, for often when you are asked 
what you would like to make in the 
general metal shop, you are at a loss 
for an idea. Perhaps one of the follow- 
iggestions may be of some help: 


Cast Paper Weights 
Cast Ash Trays 
Cast Serving Dishes 
Cigarette Box 
Match Box 

Name Plates 

Lewer Holders 
Tool Box 

ishing Tackle Box 
Notebook Corners 


Ash Tray 


Flower Box 
Flower Por 
Flower Pot Hanger 


Lamps: 
Wrought Iron Coasters 
Objects Candlesticks 

Hammers Door Knockers 

Tools of Different Door Stops 
Kinds Lawn Ornaments 


Cast Book Ends Magazine Racks 


There are many others that [am 
sure you can think of, Quite often 
suggestions from others can help a lot 
in figuring out what to make, 
Deciding If the Project Is Suit- 
able Or Not. After you have selected 
your project, the following questions 
will help you decide if i is suitable: 


A 


Are you interested in making this 
project? 

Will you be able to make it 
Have you made certain that the 
tools and materials are at you 
posal? 

Will the project take more time 
to build than you have to spend 
making it? 

Will the materials cost more than 
you wish to spend? 


Have you seh an article similar to 
the project you wish to make? 
What do others think of the proj 
ect you plan to make? 

Will you learn something new in 
making. this" project? 


G 


Sketching and Planning Your 
Project. To make the drawing, work 
‘on a page of your notebook or on a 
piece of paper as shown in Fig. 2 
Tewill be noted that light lines one half= 
inch apart have been made on the paper 
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TABLE 1 
MATERIALS USED IN METAL WORKING 
(1) Bar and Angle Metal’ 
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‘a5 he plans to make it. 


used in the illustration, They are help- 
ful in making your drawing. 

If the project you have selected is 
composed of two or more pieces, you 
will need to make separate working. 
drawings for each piece. 

Ie will now be necessary to decide 
what size and kind of material to use 
in making the project. When you have 
made a lise of the material and the size 
of each piece, you have what is known. 
asa bill of material. Ie may be helpful 
for you to study Table 1, which shows 
and lists the different kinds of materials 
used in metal working. The table may 
also help to improve the design of your 
project, as well as to give y 
rectly spelled name and an 
different uses of each kind of material. 
The bill of material and your plan of, 
work ean be attached to your drawing. 

See the suggested planning sheet and 
the plan of work for a table lamp made 
of band iron. 

After completing your planning 
sheet, you should carefully analyze 
your drawing to decide what should 
ibe done first, Once you have decided, 
explain the first step clearly, using as 
few words as possible. ‘Then list the 


2.5, Student's drawing of @ project 


me 
S 


‘ 10 to 2 
¥ Jengehs by the 
a pound 
AISI C1018 or SAE. 1020 
steel 
Pay 10-10 12 
4 1 AISI CIOI8 | _engths by the 
‘or SAE. 1020 steel pound 


10. t0 12 
Jengths by the 


pound 
mows KT 10. to 12 
ents by. 
the pound 
xix Kt 20. t0 304 
Agr x 1g x Het Tengths 
rex vx he 
(2) Sheet Metal 
Sheets of Rolls By weight 
18, 20, 22 gage 


‘Suggested Sizes 
for School Use How Purchased Use 
P 16-fe-lengths | Ornamental or 
Hor Rolled Strip ‘i by che pound | wrought iron 
‘ projects. 


Metal projects that 
are not to be bent 
fr formed. Good 

machining qualities, 


Metal projects that 
are not c© be bent 
fo formed, Good 

machining qualities. 


Mecal projets that 
are not t0 be bent 
fF formed, Good 

‘machining qualities. 


Metal projects that 
are nor co be bent or 
formed, Good ma- 
ining qualities, 
For projects and 
shop construction 


Are mecal_ projects 
ean be spun, raised, 
| or used flat; high oF 
| satin Finish. 
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tools that you will use in the space pro- 


‘Suggesed Sizes 


vided on your plan of work. The tools 1? Maver! for School Use __|_ How Purchared Use 
and equipment that you will use and Brass | By weight | Are metal projec: 
how to use them are described else- (soft) | can be spun, raised, 
where in this book. Ce joie 
‘After your plan of work has been color. 
made, it is a good idea to check each ‘Sheets or Rolls By weight | Are metal projects 
step carefully to make certain that you 16, 18,20 gage can be sha 
have nor overlooked something. Your sere Sac inh 
plan of work can be checked by an- pewter Sheets ae | Reems 
swering the following questions as they exe fan be spun, raised, 
apply to the plan you have just com- Mee Steal ab pi 
pleved 16 IR gage 
1. Have you studied the workin; 

x EG | 30" x 96" By weighe | Almose any sheee 
drawing until you are thoroughly Oy" Bae Alonea iene 
familiar with it? fate for small proj 

2. Are the planning steps in sequence sa): 
—the first one first and the last one 
last? Black fron 30" x 967 By weigh | Projcetsehae will be 
k é . 20, 22,28 gage painted (28 gage for 
3. Is all the information concerning small projects). 
the materials included, such as 
sizes, amounts, and kind? 
Me willivou lay uryour‘job or bai Tm Pine 207 28 By weight | Food containers. 
nilable? 30 gage 
template available? 
5, How is the piece to be shaped— (8) Tool Steet 
by sawing, filing, cutting, or spin- Round, Water Ke | 
metas ae BOF SP ardening 
ning? 
6. Are there holes to locate, to 
punch, or to drill? 
7. How are the pieces to be ass 
bled—by soldering or by riveting? 
8. How is the desired finish to be ob- Pes Ure (racy nes Pad and 
engths by the | cold chisel, 


Octagon 
by sanding, buffing, or 

polishing 
9. Isthe job to be painted, lacquered, 

or waxed? 
10. Areall the tools listed? 

After checking your plan of work, Paimea” 

itis best to review it with your teacher. 


Questions rome 
Hexagon Hea 
1. Name four tools or instruments that are Cap Screw 


Nels rab ation 
a «tracing of @ drawing mode? a) 
Si viol site pune ac veeeat 
AH a teers rd? Mace Seen 
THe Get el wil ce 

the dag fear poe ca) 
Paes gets esos ||) Oy 


a 


pound 


fe lengths 


Project 


By he hundred 


By the gross 


project is to be used before you design + NC and NF refer to National Coarse and National Fine thread. 
2 These numbers refer to diameter of screw, threads per ioch, and length of screw, respectively. 


Small tools and 
dowel pins, 


To fase 
wether. 


To. fasten 
pats 10 


pares to- 


n metal 
ether. 
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7. Why are the three views of @ drawing Sea 
lined up with one another? Material for School Use How Purchased Use 
8. For what reasons are hidden edge : 
lines used in drawings? ee ese Ripa "pound boxes | Used around bol 
9. Why ist best to plan your project be- ))) Steir forthe head 
fore starting to moke it? ) or nur 
10. In what ways does your sketch or a 
drawing help you in making your proj- Tinner Rivers By the box To fasten oF rivet 
aes 6 by ier metal pans 0: 
11. Whot is the purpose of guards on ma- bie bye gether. 
and why should they olways be 
left in place? 
12, Why is safety o8 important to you as to Rivets itd Byshepownd | To fone eink 
the person next to you? ‘Aluminum, brass, copper, or other metal 
13, What is the basis for safe operation of and iron parts together, 
@ machine? 
14, What is the basis for the safe use of 
hand tools? (6) Miscellancous Items 
Wire 10068 age gavanized By the pound) For sheet mea 
jobs. 
W401 eae copper and_| By che pound | For area ob. 
18 0¢ 19 gage black annealed | By the pound | For ying projects 
together when 
soldering. 
ier tre By the pound | For art metal 
‘Annealed, flexible copper Are 
Pipe xe 12-telengths | For lamps 
eo | Black ion and brass By the pou 
14 Tue PLassixe Suert 
tae of Job 
A. Materials Needed Date 
1 
2 
3. 
4 
5 
ee ic ‘ 
B. Steps in Doing the Job Tools and Equipmene 
H 
2 
3. 
4 
5 
6. Foreman’s Mark 
7. i 
ens “Teacher's Mark. 
(Make Drawing on Back) 
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‘B 


A. Materials Needed 


1, Band iron 4" x "x 17" 


2. Black iron (18 gage) 415” x 6” 
3. 2 rivets (round head) 4” x 4" 
4. Emery cloth, fine 
5. %” pipe, threaded, 2” long 
61 ket, wire, attachment 
plug 

B. Steps in Doing the Job 

Serolt 


1. Get out metal 
- Measure length 

Cut to length 

File ends 
fare ends 
‘orm scroll 

Drill 4” holes for rivers 
Drill "$2" hole for %” pipe 
re tap cut threads in 


2, 
3 
4. 
5, 
6 
7, 
8. 
9. 


1. Get out metal 

2. Measure length and wideh 
3. Cut to length and width 
4. Lay out diamond, 

5. Cut out di 
6 
7. 


File all edges 

. Lay out diamond shape for 
raised part of scroll and lo- 
ions for drilling rivet 


holes 
8. Raise base 


9. Drill holes for rivets 
C. Assemble 


1. Rivet scroll to base 
2. Attach socket to scroll and wire 
socket 


Santee PLay oF Work 
Table Lamp 


Tools and Equipment 


Rule and scriber 
Hacksaw 

File 

Hammer and anvil 
Bending fork and vise 
%” drill and drill press 


Rule, square, scriber 
Hacksaw or cold chisel 
Rule and scriber 
Hacksaw or cold chisel 
File and vise 


Rule and scriber 

Vise, hammer, piece of metal with 
rounded end, center punch 

4%” drill and drill press 
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” 
sok We Pee ee 


Measuring and Layout Cools 


This chapter covers the following subjects: 


Colipers, 23 * Outside Micrometer, 25 * Gages for Wire ond Sheet 
Metal, 27 * Pattern or Template, 27 


Before curt 


ng, bending, or 


forming metal, the dimensions indi- 2 


cated on the blueprint or working 
drawing must be located and marked 
fon the mecal, This is done by first 
measuring from a teue edge or surface 
to determine the location of important 
points. Layout lines are then made by 
seribing fine lines thae pass through the 
points. ‘These important points and 
Tines are then permanently marked by 
inaking very small indentations with a 
prick punch, to guide the mechanic in 
cutting edges, in drilling holes, and in 
bending. 

his whole process of transferring 
measurements from a drawing to metal 
is called layout. 


Coloring Metal Surfaces 
Before Laying Out 

“The surface of a piece of metal may 
be colored to permit one to see readily 
the lines that are to be made on it For 
this reason, the first step in laying out 
a job usually is to color the surface on 
which the layout lines are to be made. 
Smooth surfaces may be colored with 
purple layout dye or a copper sulphate 
solution; rough surfaces may be col- 
ored with a whitewash or white chalk 
dust. 

Purple Layout Dye. Layout dye is 
4 purple liquid, It is used to color the 
surface of iron and steel before layout 
work is begun. Whereas fine lines 
scribed on bare metal are not 


seen, fine lines made through the d 
to the metal will show bright 
inst the purple. 

‘A substitute for layout dye is a cop- 
per sulphate solution. ‘To make it, add 
copper sulphate crystals (Blue Vitriol) 
to 4 ounces of water until no further 
crystals will dissolve. Then add 10 
drops of sulphuric acid. 

ty 
ALWAYS AbD AcID TO WATER 
applied to a metal surface, this solut 
produces a very thin coating of copper. 


Fig. 3:1. Seriber, (Courtesy L. S. Storrett 
Co.) 
Scriber 


The seriber (see Fig. 3-1) takes the 
place of a pencil for marking layouts, 
‘on metal. Because the point of th 
scriber must be fine and sharp, it 
rdened steel. 


made of h 

When 
through two points, place the point of 
the scriber on one point, place ruler 
against scriber, and line up the ruler 
with the other point, thus making it 
possible to draw the line through both 
points. 


is necessary to scribe a line 


Caution: fis: 


Use the edge of « straight piece 


Fig, 9:2 
‘of metal or a steel rule to guide the scribe 
When scribing the line, keep the point of 
the scriber on the metal and against the 
straight edge. 


Fig. 3.3. 
r0tt Co.) 


Steel Rule. (Courtesy L. S. Star- 


Steel Rule 


‘The steel rule (sce Fig. 3-3) is the 
most common measuring instrument in 
use, [eis 
taining line graduations that show frac- 
tional parts of an inch, 
various widths, lengths, and degrees 


strip of hardened steel con 


Ie is made in 
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of flexibility. Typical uses of the steel 
rule are to measure thickness, width, 
and length, [cis also used as a straight- 
edge to check surfaces and edges for 
straightness and to guide the scriber 
when making a straight line between 
ayout points. 


Fig. 9-4, Hold the rule on its edge s0 that 
the gradvation marks rest directly on the 
surface being measured. 


Measuring with a steel rule should 
always be done from a straight line, 
side or edge of a piece of metal. When 

19 


making accurate measurements, it is 
considered better to hold the one-inch 
rion mark, rather than the end 
of the rule, even with an edge or side 
of the metal (see Fig. 34). Mark the 
riber opposite the de- 


gradu 


metal with a 
sired measurement, 


Squares 

Squares (see Fig. 3-5) are sometimes 
used for making measurements, but 
they are used more often for laying out 
and checking angles. The solid steel 
square, the steel square, and the double 
square are all designed to check right 

20 


(b) Squaring @ line ono piece of sheet 
metal 


3.6. Always keep the shorp point of 
the scriber ogainst the blade of the square 


when scribing @ line 


(90-degree) angles. Combination 
squares are used to measure, lay out, 
and check 45-degree angles as well as 
90-degree angles. The head of this 
square may also be used as a level. 


(0) Squaring @ line across @ bar of metol 


Tinian 
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3 


) 4 


@ 


Fig. 3-5. Squares. (a) Combination square 
‘and center hood. (b) Double square. (c) 
Solid squore, (d) Steal square. (Courtesy 
L.S. Starrett Co. and Stanley Tools.) 


Using a Square to Scribe a Line 
Across a Piece of Metal. To scribe a 
line across a piece of metal with a 
square (see Fig. 3-6), hold the head of 
the square against a true edge or side 
of the metal, with the blade of the 
square lying across the flat metal sur- 
face. The top edge of the blade must 
touch the layout point where the line 
is to be scribed. Along the edge of the 
cross the metal, 
ga Square to Test the End 
n Edge of Metal for Squareness. 
test an end or an edge of a piece of 
setal for squareness, hold the blade of 
the square on a flat surface of the metal 
with the head of the square held against 
a straight edge or side of the metal. 
Move the blade of the square to the end 
of the metal. If the end of the metal is 
even with the edge of the blade, per- 


scribe the lis 


blade, 


u 
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Fig. 3-7. The combination square, double 
square, or solid steol square is used when 
testing bar steel for squareness, and the 
steel square for metal thot is hot or in 
sheot form. 


Fig. 3:8. 


The head of the squore must be 
kept against the edge of the metol, or the 
line being scribed will not be porallel to 
the edge. 


mitting no light to show through, the 


3603 
nd of the metal is square (see Fig. 
3-7a). Another method is illustrated 
in Fig. 3-7b. The steel square (Fig. 
c) is used to test the squareness of 
sheet 


Using a Combination or Double 
Square to Scribe a Center Line or 
a Line Parallel to an Edge. The 
end of the blade of either a combina- 
tion square or a double square (Fig. 
35a and b) is often used as a guide 
for the scriber when a line is to be 
scribed parallel to an edge, To set 
cither square to a given measurement, 
loosen the clamping screw on either 
the combination or the double square. 
Slide the blade through the head. 
Tighten the clamping screw when 
the graduation equal co the meas- 
int desired is even with the edge 
\d. ‘Then hold the head of the 
ist the edge of the metal and 
the scriber against the end of the blade 
ig. 3-8) while sliding the square 
along the edge. When this is done, a 
line is scribed that is parallel to one 
edge of the metal. 


Prick Punch 


The prick punch (see Fig. 3-9) is 
used to make small indentations on lay- 
‘out lines and to locate the centers of 
ares and circles, It is a sharp, pointed 
tool that is struck very lightly with a 


AM 


Fig. 3.9. Prick Punch. (Courtesy L. S. Star- 
rett Co.) 
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small, lightweight hammer. The point 
is hardened and sharpened to a 30- 
degree angle. 

2 

Using a Prick Punch to Punch 
Along Layout Lines. The fine lay- 
‘out lines that have been scribed on a 
colored metal surface are likely to get 
worn off while the metal is being 
worked on, Therefore, before work 
is started, these lines should be prick 
punched to make them easier to locate. 
‘The prick punch marks should be right 
on the layout line, They may be spaced 
from 4” to 4” apart and should be 
about %41” deep. 

Using a Prick Punch to Mark 
Measurements on Metal for Forg: 
ing, Twisting, and Bending. When 
metal is hot enough to forge, itis diffi- 
cult to see the layout lines that have 
been made on it. Before heating the 
therefore, measure and mark 


met 


Fig. 3-10. Spring Dividers. (Courtesy LS. 
Starrett Co.) 

with prick punch indentations the lo- 
cation for forging, twisting, or bend- 


ing. The punch marks will be seen 
casily when the metal is hot. 


Spring Dividers 
Spring dividers (see Fig. 3-10) look 
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Fig. 9-11 


The setting of dividers is made 
eatier when the rule is laid flat on @ bench. 


like a compass, excepe that both legs 
have sharp hardened steel points 
Spring dividers are used for spacing, 
for transferring measurements from 
one location or piece of metal to an- 
other, and for seribing circles and ares 
on metal 

Setting a Pair of Spring Di 
To set a pair of spring dividers, place 
the point of one leg in one of the inch 
graduations of a rule (See Fig. 3-11). 
Then open the dividers until the point 
of the other leg rests in the graduation 
at the desired distance. 


lers. 


Fig. 3-12, When swinging the divider, keep 
the point of one leg pressed firmly in the 
prick punch mark which locates the center of 
the circle. 
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Using a Pair of Dividers to Scribe 
a Circle. To scribe a circle with a 
pair of dividers, first set the dividers to 
one-half the diameter of the circle. 
After laying out the location for the 
center of the circle, prick punch it and 
insert the point of one divider leg into 
the mark (see Fig. 3-12). Then swing 
or tun the dividers, and scribe a circle 
on the metal with the other point. 


Calipers 


Calipers (see Fig. 3-13) are used to 
gage the distances between outside or 
inside surfaces. Like a compass or di- 
viders, they have two legs. Gaging is 
done by adjusting the calipers 
‘exactly the object to ben 
distance between the ends of the owo 
legs is then measured with a steel rule. 
ers gage the distance be- 
owen outside surfaces, inside calipers 
¢ the distance between inside sur- 


Using 
pers to 
set outside 
ment, hold the end of one le 
end of a steel rule (see Fig. 3-14). Set 
by turning the adj ut until the 
end of the other leg is even with the 
measurement desired. ‘There are two 
possible sources of incorrect measuring 
with calipers: incorrect setting and im- 


Given Measurement. 
calipers to a given measure: 
on the 


tin 


proper handling. 

Using Outside Calipers to Deter- 
mine Outside Measurements. To 
determine outside measurements, first 
il the 


open the outside calipers un 
opening is larger than the metal to be 
measured. Hold the spring joint 
with the fingers of one hand (see Fig. 
3-15) and carefully slide the calipers 
over the work while slowly tightening 
the adjusting nut until the points of the 


| legs slide over the metal with a very 


light touch againse it. After the calipers 
are adjusted correctly, the measure- 
ment may be secured by placing the 
calipers on a rule as shown in Fig. 
314. 

Using a Rule to Set Inside Cali- 
pers to a Given Measurement. To 
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set inside calipers to a given measure- 
‘ment, one end of a rule should be held 
squarely against a block of metal or a 
solid surface (see Fig. 3-16). Then 
hold one leg of the inside calipers 
against the metal block and on the rule 
Turn the adjusting nut until the other 
Jeg is even with the desired measure- 
ment, 


Fig, 9413. Spring ond 
Firm Joint Calipers. (0) 
Spring outside calipers. 
(©) Spring inside cali- 
pers. (Courtesy L. S. 
Storrett Co.) 


24 


(e) Setting the calipers from @ measurement 
to the end of the rule. 
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(b) Setting the calipers from the end of the 
rule to @ measurement 


Fig, 3:14 


Using Inside Calipers to Deter 
mine Inside Measurements. To 
determine inside measurements, hold 
the spring joine of the inside calipers 
with the fingers of one hand. ‘Then 


Fig. 3-15. Calipers are used for measuring 
diameters that can be measured in fractions 
of an inch, such os 64ths, 32nds, or 16th. 


25 


carefully slide the calipers into the 
opening being measured (see Fig. 3- 
17). (To measure an opening a 

rately, the calipers must be held in 
with the hole.) Then carefully move 
the calipers in the opening while turn- 
ing the adjusting nut until a very light 
touch of the legs against the metal is 
felt. The size of the hole is obtained by 
inst a steel 


setting the caliper legs 
rule. 


Fig. 3-16, Adjust the caliper leg to the 
center of the gradvation on the rule 


Fig. 9:17. The accuracy of measurements 
made with calipers depends on the sense of 
touch of the person using the calipers. 


(Courtesy 


Fig. 3:18. Outside Micrometer. 
LS. Storrett Co.) 


Outside Micrometer 


3-18) is a pr 
ment. It is used to make 
urements in thousandths o 
measure from zero to one inch, 
inch micrometer is used. To measure 
‘one inch to two inches, 2 one- 


an inch. To 


from 
inch to two-inch micrometer is used. 
Outside micrometers are made for 
measuring distances as great as 24 


inches. 
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Using an Outside Micrometer to 
Measure Outside Surfaces. To 
measure with an outside micrometer, 
open it slightly wider than the metal 
being measured. Holding the microm- 
eter with one hand (see Fig. 3-19), 
place the anvil against the object being 
measured. Turn the thimble with the 
thumb and forefinger of the hand hold- 
ing the micrometer. When the spindle 
makes contact with the work, carefully 


4 adjust the thimble, at the same time 


making slight rotating movements of 
the micrometer. The micrometer has 


been properly adjusted when a light 
touch or drag is felt between the anvil, 
the spindle, and the work, Remove the 


26 


se 


accurate measurements are necessary. 


micrometer from the work without 
turning the thimble. ‘The size is indi 
cated by the exposed figures on the 
micrometer hub plus those shown on 
the beveled section of the thimble. 
How to Interpret the Gradua- 
tions on a Micrometer. The size of 
the work being measured with a mi- 
‘crometer is read from the lines and fig- 
tures on the hub (see Fig. 3-20a). Eve 
fourth graduation is numbered from 
1 to 10. The figure 1 represents one 
hundred one thousandths of an inch 
(fraction 2%, decimal .100); the fig- 
ure 2, two hundred one thousandths of 
an inch (fraction 32%, decimal .200). 
When the thimble is turned so that its 
edge is even with the first unnumbered 
graduation on the sleeve and the zero 
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mark on the thimble is in line with the 
long horizontal line on the hub, the 
micrometer has been opened .025 inch. 
When the thimble is turned to the see- 
ond unnumbered line, a second .025 
inch has been added to the first, making 
a total of .050 inch (see Fig. 3-20b). 


(a) The micrometer is held in one hond 30 
that the thimble can be turned with the 
thumb and one finger. 


iy 
i 


(b) The above micrometer scale is enlarged 
to show the line graduations, which can be 
read in thousandths of an inch. (Adapted 
from Hand Tools, Navy Training Course, 
U.S, Government Printing Office, 1944.) 


Fig. 3.20. 


‘The seale on the thimble is use 
when the edge of the thimble rests be- 
teveen line graduations on the hub. The 


LS. Starrett Co.) 
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thimble scale is divided into 25 equal 
spaces, each space represents 4s of a 
turn of the thimble or one thousandth 
‘of an inch (fraction zs decimal 
.001). For ease of reading, every fifth 
line on the thimble scale is numbered— 


5,10, 15, and 2 


Fig. 3-21. Reading the micrometer scale 


to thousandths of an inch, 


Reading a Micrometer Seale. ‘To 
learn how to read a micromete 
first note that the highest number that 
cean be seen on the hub in Fig. 3-21 is 
2, of .200, Between this 2 and the edge 
of the thimble, there are two geadua- 
tion lines on the hub. Each of these 
lines represents .025 inch, so together 
they represent .050 inch, 
the number of lines on the thimble 
from 0 to the horizontal line on the 
hub. In che illustration, there are ten. 
Each of these lines represents .001 inch, 
so together they represent .010 inch 
Now add the three figures together: 
200 plus .050 plus .010 equals .260 
inch. This is the reading of the mi- 
crometer scale in the illustratis 


Goges for Wire and Sheet Metall 
The 


Sharpe, gage (see Fig. 3-22 
most exclusively in the United States 


Now count 


or Brown and 
a) is used 


Americai 
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als such as copper, brass, and alumi- 
num, However, another gage, the U. 
Standard Sheet Metal gage (see Fig. 
3-22) is used to measure the thickness 
of steel sheets and plates, such as gal- 
vanized iron, black iron, tinned, and 
terneplate, 


Paitern or Template 


Patterns, which are the same shape 
and size as the object to be made, save 
time and work when a large number 
of like pieces are to be made. The first 
piece is laid out on paper, wood, or 
sheet metal and then cut out to serve as 
a pattern, ‘This pattern is then used to 
reproduce the uit for as many: 
pieces as are needed. In sheet metal 
work, a pattern is often called a tem- 


plate. 28 
i! 
i 
H 


tH 


(0) Drowing scroll to be duplicated. 


siesta H 
1 oF metal being used 


by transfering. points 
the enlarged squares 


for measuring the diameter of wire and 
the thickness of nonferrous sheet met- 


goge. (Courtesy 
tery L. S. Storcett Co.) 


Fig. 3.22. Wire and Sheet Metal Goges. 


{¢) Connecting the points with @ continuous 
line produces an enlarged scroll 


Fig. 3.23. 


(b) U. S. stonderd sheet metel gage. (Cour- 
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Transferring Curves or Scrolls 
from a Drawing to a Piece of Metal. 
“The drawing is usually made over lines 
forming small squares. To transfer 
curves or scrolls from such a drawing 
(see Fig. 3-232) to paper or metal, first 
lay out the squares on the material to 
the full size as indicated on the draw- 
ing. The curve is transferred from the 
drawing to the material by pointing off 
con the squares (see Fig. 3-23b). After 
this, the several points are connected by 
a line to make the desired curve (see 
Fig. 3-23c). 


Questions 

1. What is the purpose of coloring a metal 

surface with a dye? 

2, Name three uses of a steel rule 
Name three kinds of squares and 
plain their uses. 

4. Why are prick punch marks made 
‘long loyout lines? 


(ela 
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Using a Pattern. The pattern must 
be held firmly on the metal. Begin by 
scribing a line around the pattern, 
keeping the point of the seriber against 
the edge at all times. Then, if there are 
locating holes in the pattern, with a 
seriber make marks on the metal 
through these holes. After removing 
the pattern, hold an edge of a steel rule 
or straightedge in alignment with the 
marks made on the metal through the 
holes in the pattern and scribe a line 
along the edge of the rule. These lines 
complete the layout on the metal. 


5. What is laying out? 

Nome two types of calipers end explain 

the vse of each. 

7. Whot is @ micrometer? Exploin its use. 

8, Explain the method used for enlarging 
or transfecting scrolls or curves from a 
drawing onto a piece of metal. 


« 4 


Cutting and Filing 


This chapter covers the following subject 


The Hond Hack Saw, 29 # Jos 


1's Saw, 


31. The Cold Chisel, 


33. Tinners! Snips, 36 * Squaring Shear, 37 * Files, 37 


A large number of tools have 
been developed for cutting metal by 
hand, ‘The steel in a metal cutting tool 
must be harder than the metal to be 
cut; therefore, these tools are made of 
hardened steel. Such steel is made by 
mixing two or more kinds of metal co 
form an alloy that can be heat treated. 
Some very high grade cutting tools are 
made of alloy steel. 

Steel that has been hardened by heat 
treating cannot be cut or worked with 
hand tools until itis softened by reheat- 
ing and by slow cooling. This process 
is known as annealing. 


The Hand Hack Saw 

“The hand hack saw is a very impor- 
tant metal-cutting tool (see Fig. 4-1). 
Ie is the tool the mechanic frequently 
uses to cut stock to size. In order to 
use the hack saw to good advantage, it 
is well to see how the tool is made. 
Some saw frames are solid and will 
hold a blade of one length only. This 
length is usually 10 or 12 inches. Other 
frames have an adjustable back, which 
‘can be moved to fit blades of various 
lengths (see Fig. 4-1). 

Hand Hack Saw Blades. Hand 
hack saw blades are narrow, thin pieces 
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of steel with holes at each end and with. 
teeth on one edge. The blade is usu- 
ally held in the hack saw frame by 
being stretched taut by a wing nut and 
being placed on the two metal pins and 
screw arrangement, The size of the 
teeth varies according to the number 
of teeth per inch. There may be, for 
example, 14, 18, 24, or 32 teeth to the 
ich (see Fig. 4-2a). The teeth are set, 
which means that one tooth is bent 
toward one side of the blade and the 
next tooth is bent toward the opposite 
side of the blade, There are two types 
of sets in common use: the regular set 
and the wave set (see Fig. 2b). The 
set of the teeth enables the saw blade to 
cut a groove wider than the thickness 
of the blade, thereby preventing the 


saw from binding in the cut, Hack 
saw blades can be either flexible or 
stiff. Only the teeth on some saw 
blades are hardened; the rest of the 
blade is soft and flexible. Such a 
flexible blade will not break easily. 
The stiff blade has the cutting edge 
and entire body of the blade hard- 
ened. Such a blade is not flexible and 
is more easily broken. ‘The blade is 
placed in the frame with the tecth 
pointing away from the handle, so that 
the cutting action takes place on the 


L— + rowrs — 


{@) From the point of one tooth to the point 
of the next is one tooth. To determine # 
number of teeth per inch, count the 

of the teeth for one inch. 


72 


REGULAR SET 


oooooonaGoono 


Wave ser 
(6) You will note the difference in the set 
of the teeth by compering the two blades 
18 shown in (b). 

Fig. 4.2. 
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(b) The non-adjustable hack saw frame. (Courtesy Millers Falls Co.) 


Fig. 


pushing stroke. 

Selecting a Hack Saw Blade. The 
proper selection of the hack saw blade 
(see Fig. 4-3) makes the work of saw- 
ing metal easy and provides longer 
service from the blade. In general, thin 
metal and tubing require fine-toothed 
blades, Small teeth are not so easily 
broken, For cutting he: 
tuse a coarse-toothed blade. 


Fr sections, 


Q) 


YRONG, Con 


() 


Fig. 4-3. A good mechanic is careful 
choice of a hack sow blade, 


Using the Hand Hack Saw. Once 
the proper blade has been selected and 
placed in the 
be tightened by turning the wing nut. 
Take several strokes and adjust the 
blade again to the proper tension. 

Ic requires some practice to start the 
cut. The blade should be placed on the 
work in such a manner as to engage as 


saw frame, ie should 
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started. He should not use a rapid, 
motion, but should push the saw 


back and forth regularly, taking a full 
stroke; in other words, cut the full 
length of the blade at about 60 strokes 
a minute 


Jeweler’s Saw 


Many of the things you have learned 
about a hack saw can be applied to a 
jeweler's saw, which is a much more 
delicate tool. Graceful curves often 
improve the appearance of articles 
made of metal. To saw these curves, a 
jeweler’s saw is used. It is made with a 


metal frame, to which a round handle 
32 


4. 


many teeth at one time as possible, 
If no wide area can be reached, as is 
the case with thin metal or tubing, con- 
tinue the cur with easy, light strokes. 
Sometimes it is possible to clamp the 
metal between two pieces of wood in 
the vise to make the piece more rigid. 
Sawing the Metal. Metal is usually 
held in a vise while it is being sawed. 
The layout line along which the cut is 
to be made should be as close to the vise 
jaw as possible, ‘The operator should 
stand in a natural, easy position at the 
vise. He should then place the hack Fi 
saw blade on the metal just outside the 
layout line, push the hack saw forward, 
and apply just enough pressure to cause blade in the frame, a clamping devic 
it to start the cut (see Fig. 44). The thae is tightened with a wing nut is a 
part of each end of the C-shaped frame. 
Since the saw blade is not part of the 
saw frame, there must be some mean 
provided for tightening or loosening 
the blade once it is clamped into the 
He ftame. This is done by loosening a 
A wing nue on the saw frame, adjusting 
FA the frame until the blade is stretched 
taut, and tightening the wing nut again. 
Jeweler’s Saw Blades. Jeweler’s 
saw blades are used to saw soft, non- 
ferrous metals. They are made in a 
great many sizes (see Fig. 4-6). The 
ize is designated by a number, such as 
4/0, 0, 1, 1%, and so on up to 14. The 
smaller the number is, the finer the 
teeth and the narrower the blade. The 


45. 


‘o hold the 


Fig. 4-4. Use less pressure on the saw when 
the cut is about through the metal. 


operator should continue sawing with 
a light pressure until the cut is well 
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blade to be used is determined by the 
thickness or gage of the metal. If sharp 
curves are to be followed, a narrow 
blade is required. 


Using a Jeweler’s Saw. To use a 
jeweler’s saw, first select the proper 
blade for the kind and gage of metal 
to be sawed; for most work the number 
2 blade is satisfactory. Then, clamp the 
blade tightly in the saw frame. ‘The 
teeth should be pointing toward the 
handle, for the cutting is done only 
when the blade is being pulled down- 
ward, which is just opposite to the way 
a hack saw is used, The metal should 
be held firmly on the flat surface of a 
wooden V-board (see Fig. 4-7) or 
held in a vise 

Hold the saw in a vertical position 
(see Fig. 4-7). With a light pressure 
and a slow, easy stroke, pull the saw 
downward, applying just enough pre 
sure so that the saw will cut, No pres 
sure should be applied on the return or 
upward stroke. While you are sawing, 
follow curves by turning the metal or 
the saw frame, Great control should be 
exercised while sawing, for the blade 


Sires Sow Blades 
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Saws Finer Than 4/0 Not Mlustrated 
Fig. 4-6. For most work the number 2 jow- 
eler’s saw blade is satisfactory. (Courtesy 
Wiliam Dixon, tc.) 
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of a jewelers saw is very thin and 
breaks eas 

Piercing. Most sawing is done 
from the outside edge of a piece of 
metal. In piercing, however, you saw 
from the inside of the metal, not from 
the outside edge. To do this, drill or 


Fig. 47. 


When using @ jeweler’s sow, be 
very careful or you will break several of 
the fine, thin saw blades. 


punch a hole, insert the saw blade in i, 
and clamp the blade in the jeweler’s 
saw frame, You may then saw out the 

ne procedure 
as when using the jeweler's saw for 


design, following the sa 


any other work 


The Cold Chisel 

A cold chisel is used for the cutting 
nd chipping of metal. It is a metal 
cutting tool with one end hardened and 
ground to the shape of a flat wedge 
(see Fig. 4-8). 
left a little softer because a hammer 
used to strike blows on this end of the 
action of a cold 


The opposite end is 


chisel. The cuttit 
chisel is the driving of the wedge 
shaped cutting edge into the metal 
through the force of hammer blows. As 
hisel is driven into the metal, chips 
are raised and broken off. This is wha 
is commonly called chipping. Cold 
chisels are made in many shapes; how- 
ever, the flat chisel is the méchanic’s 
all-purpose tool. The cape, the round 
nose, and the diamond point are other 
frequently used types (see Fig. 4-8) 


the 
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Grinding a Cold Chisel. After 
cold chisel has been in use, the head 
becomes mushroomed from being hit 
with a hammer and the cutting end 
becomes dull or nicked (see Fig. 4-9a).. 
The cold chisel should never be used 
in this condition. To sharpen a cold 
chisel, hold the cutting end at the cor- 
rect angle against the face of a grind- 
ing wheel (see Fig. 4-9b) and move 
the chisel back and forth across the 
face of the wheel. Do not press the 
chisel hard or hold it too long against 
the grinding wheel, for too much pres- 
sure will cause the 1 to become 
too hot, thereby removing the hardness 
from the cutting edge. While grindi 
dip the cutting edge of the chisel in 
water often to keep it cool, Chisels with 
the cutting edge ground square with 
the sides as shown (see Fig. 4-82-1) 
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are satisfactory for light work and for 
finishing surfaces, but the corners will 
break off when the tool is used for large 
or heavy cutting. The breaking of the 
corners can sometimes be prevented by 
grinding the chisel slightly rounded 
(see Fig. 482-3). Fig. 4-9¢ shows a 
cold chise! properly ground and ready 
for use. The most commonly used 
angle is from 60 to 70 degrees, 


(e) Chisol with mushroomed head ond dull 
cutting edge. 
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1 i Using a Flat Cold Chisel to Shear 
Thin Metal in a Vise. To shear thin 
metal, grip it in a vise with the cutting 
line of the metal even wih the top of 
the vise jaw. Hold the chisel on top 
of the vise jaw at about a 30-degree 
angle to the metal. The bevel, which 
forms the cutting edge of the cold 
chisel, must move along the vise jaw. 

wy H trike the chisel with a hammer (see 
i Fig. 4-11). Slide the chisel along the 
q metal, keeping it on top of the vise 


jaw. Strike the chisel again and con- 
tinue until the metal has been sheared. 
Using a Cold Chisel to Cut 
Metal. The cold chisel can be used to 
cut metal by placing the metal on a 
Fig. 4-8. There are four common shapes of cold chisels in use today. All but the Mot solid surface such as a pounding block 
ial have: bee Sesianed fos: pectetl oor or anvil. Place the cutting edge of the 
ion of the 
cut (see Fig. 4-12). With a hammer 
strike the chisel one sharp, hard blow. 
Move the chisel forward along the la 
out line, overlapping the cut just made, 
and strike the chisel again, Continue 
until che metal is cut. 
36 
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(@) Flat cold chisel, (b) Cape chisel. (c) Dimond point chisel. (d) Round nose chisel 


to hic the chisel squarely with the ham. 
mer. Itis a good, safe practice to wear 
goggles when chippi 


(©) Correctly ground 
cold chisel, showing 
correct angle of cut 
edge. 


Fig. 49. Always wear goggles when grind: 
ing @ cold chisel, They are safeguard 
‘against a piece of metal’ flying into your 


isel to Chip 
ina Vise. Most chipping with a cold 
chisel is done with a 1- to 1%-pound 
machinist hammer. Grip the hammer 


handle elose to its end. Grasp the chise! Fig. 4-10. When chipping metal, olways 
firmily near the head in the palm of the front of you. 
hand (see Fig. 4-10). Do not grip it 
too tightly. Hold the cutting edge of 
the chisel on the work where the cut 
is to begin. 
chisel is held will control the depth of 
the cue being made. Raising the head 
of the chisel will cause the chisel to 


be sure no one is directly 


© the chips can cause injury. 


The angle at which the 


cut deeper. Lowering the head of the 

Fig. 4-12. Wide pieces of metal that are 
too heavy to be cut with fianers’ snips ean 
easily be cut with a cold chisel 


chisel will cause it to remove less metal. 
After each blow of the hammer, the 
cutting edge of the chisel should again 


(6 Bee in position on the cutting Tinners’ Snips 
Watch the cutting edge, not the 
head of the chisel, wher chipping. 
With a little practice, you will be able sheared with o cold chisel ot o vise 


Sheet metal is usually hand cut with 
nips, which resemble a pair 
y heavy, strong scissors (see Fig. 


Fig. 4:11. Only metol thet is thin and nar. 
tinners’ 


of ver 


row enough to be held in @ vise con be 
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4-13). Objects made of sheet metal 
must be laid out or the design trans- 
ferred onto the sheet metal from a pat- 
tern, Tinners’ snips are used to cut 
along these layout lines. Tinners’ snips 
with straight blades are used to cut 
along straight lines and outside curved 
lines; snips with curved blades are used 
for inside curve 

Using Tinners’ Snips for the Cut- 
ting of Sheet Metal. inners’ snips 
are used in about the same way as a 
pair of scissors, Each cut should be 
about one-half to three-quarters the 
length of the cutting blades (see Fig. 


Fig, 4-19, Tianers sips. 
4-14). For the next cut, open the tin- 
ners snips slowly, while pushing them 
forward and against the metal. Be sure 
the second cut is started in exactly the 
same place where the other cut left off 
By repeating this process, one can cut 
a clean, straight line. If a cut ends on 
an intersecting layout line, stop cutting 


Fig. 4-14. When cutting with tinners’ snips, 


be coreful that no small, sharp, need 
points are left along the edge being cut 
These con cause very poinful injuries. 


3611 
approximately one-half inch from the 
line. Start a new cut, slowly and care- 


fully cutting the remaining half inch 

37 
of the metal. Be very careful not to 
cut beyond the intersection of the lay- 
out lines, for there is no way to correct 
the mistake. 


Squaring Shear 


The purpose of the squaring shear 
(see Fig. 4-15) is to cut one straight 


edge on a piece of sheet metal. To cut 
the metal with a squaring shear, the 
operator presses a foot pedal. 


Fig. 415. Squaring Shear. (Courtesy Niog- 
era Machine ond Too! Works.) 


Files 

Files are important metal working 
tools. An assortment of different shapes 
and sizes will be found in the tool boxes 
of all good mechanics. They are made 
of hardened steel and are used for the 
removal of burrs and for the accurate 
finishing of metal surfaces. The file is 
used frequently in the final fitting of 
metal parts. In filing, a small amount 
of metal is removed with each stroke 
of the file. A person skilled in the use 
of a file can shape a piece of metal to 
close dimensions. Files are classified, 
according to their shape (see Fig. 
4-16), as flat, three-square or triangu- 
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Fig. 4:16, File Shapes. (Courlesy Nicholson 
File Co.) 


Fig. 4-17. Nemes of the parts of a file. 


lar, square, round, and half round. 
Other shapes are made to serve highly 
specialized purposes and are listed as 
miscellaneous shapes by the manufac~ 
tu 


The long, narrow, pointed end of 
the file onto which the handle is fast 
ened is known as the tang (see Fig 
4-17). The length of files is measured 
from the end or point of the file to the 
base of its tang or heel 

38 


Fig. 4-18. The cut of a file determines the 
kind of work it should do. Fine cut files are 
used for smooth filing, coarse cut files for 
rough, fost filing. (Courtesy Nicholson File 
Co.) 
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The cut of a file is most generally 
referred to as single cut, double cut, 

1p cut, and circular cut (see Fig. 
4-18). The cut of a file forms teeth or 
cutting edges that can be made to vari- 
ous degrees of coarseness, ranging from 
rough to smooth. The four most com- 
mon degrees of cuts used in metal work 
are the single cut, the double cur, sec- 
ond cut, and the circular cur 

‘The double cut file cuts or removes 
metal more rapidly than the single cut 
file, For this reason, it is used for 
roughing or the quick removal of sur- 
plus metal. ‘The single cut file cuts 
slowly and is used for finish work, This 
file would be used to work down to a 
Jayout line after the double cut file had 
removed most of the surplus metal. The 
curved tooth file is usually used for fil- 


ing soft metals like aluminum and lead. 
Files must be harder than the metal to 
be filed, for otherwise the cutting edges 
of the file would be nicked or dulled 
quickly, Files should never be thrown. 
together, nor should the cutting edges 
of one file be rubbed againse another 
file, 

Files today are made 
ent sizes, shapes, and cu 
ing ones are those most commonly in 
use, The flat bastard file (Fig. 4-19a) 
is a double cut file. The shape of the 
teeth makes it a fast, rough file for re~ 
moving metal. Ie is used on flac sur- 
faces where a considerable amount of 
metal is to be removed and a smooth 
finish is not necessary. A mill file (Fig. 
4-19) is a single-cut file. The shape 
of the teeth causes this file to produce 
a fine, smooth surface. It is used for 
sharpening cutting tools that are not 
harder than the file, for filing lathe 
work; for draw filing, and for finish fil- 
ing toa layout line. The hand finishing 
file (Pig. 4-19c) is a fine, double cut 
file, excellent for draw filing and for 
the finishing of flat, smooth surfaces. 
Half round files (Fig. 419d) are 
double cut, ‘The half round surface is 
used for filing concave surfaces or in- 
side diameters. “The flac side is used as a 
flat bastard file. Square files (Fig. 


n many differ- 
The follow 
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(e) Bostard file, for coarse rapid work. 


(b) Mill le, for fine work ond sharpening cutting tools 


(2) Holf rourd file, for curves and inside diame! 


rm | ATLL CII FE 


(©) Sqvore fi 


, serves many uses, 


(@) Three-squore file, for corners and grooves. 


a6 a | 


(h) Aluminum file, for aluminum. 


( Lead foot file, for lead and solder. 


Fig. 4-19. The more common files in use today, (Courtesy Nicholson File Co.) 


4-19e) are double cut and are generally 


made tapering so that the square is 
larger near the tang or handle end of 
the file than at the point. This file has 
many uses, because all four sides can be 
used for filing. Round files (Fig. 
4-19f) are often called rat-tail files. 
‘They are tapered like the square file. 
40 
Their widest use is in enlarging holes 
Three-square files (Fig. 419g), often 


alled triangular or three-cornered 
files, are used for filing square corners 
and. V-shaped grooves. Aluminum 
files (Fig. 4-19h) are made in both flat 
and half round shapes. They are de- 
signed for filing soft metals, such as 
aluminum. Lead float files (Fig. 419i), 
which are made in both flat and half 
round shapes, are designed for filing 
lead and solder. 

Using a Flat File When Cross Fil- 
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Fig. 4-20. The right way to file is the easy, accurate way, as shown ot left; the wrong way, 


{8 shown at right, is difficult and produces inaccurate work. 


To cross file, hold the handle of 
the file in the right hand and the point 
of the file by the thumb and the first 
Stand 
in a natural, easy position at the vise 
while pushing the file across the metal 
(see Fig. 4-20a). Keep the file level 
while pushing it across the work by 
applying more pressure with the left 
As the 
file progresses across the work, the left 


two fingers of the other hand 


hand at the start of the stroke. 


hand pressure is diminished and addi 
tional pressure is applied by the right 
hand 
forward stroke, it should be lifted on 
the return stroke. Common faults of 
cross filing are rocking the file (see Fig. 
4-20b) and not filing on a level plane, 


Since the file cuts only on the 


producing a rounded or convex surface 
instead of a lat, straight surface. After 
cross filing, finish file with a mill or 
smooth file 

Draw Filing. Draw filing consists 
of holding the file at right angles to the 
work, Hold the handle or tang end of 
the file in the left hand as you draw the 
file along the metal toward yourself. 
An alternate method is to hold the tang 
end of the file in the right hand and to 
push the file along the metal away from 
yourself (see Fig. 4-21). Very smooth 


41 7 
work may be done by draw filing. A 
mill file or hand finishing file is best 


(Courtesy Nicholson File Co.) 
suited for draw filing. The file should 
be cleaned often when draw filing 
Using a File to Square the End of 
a Piece of Met 
of a piece of metal, scribe a line square 


To square the end 


across the end of the metal co be 
squared and then prick punch along the 
entire length of the line, Grip the metal 


in a vise with the layout line close to 


the vise jaws. Hold the file flat on the 


metal, square with one side and one 


edge. Push the file across the metal 


applying just enough pressure to 
Raise the file off the 


return stroke. 


the file to cut. 
metal on th Push and 


return the file several times. Check the 


Fig. 4.21. Do not push ond pull the file 
back ond forth along the metol, os the 
filings will stick in the teeth of the fle ond 
couse deep scratches in the surface being 
filed. (Courtesy Nicholson File Co.) 
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metal for squareness by comp: 
prick punch marks with the filed sur- 


? face. Continue filing and checking un- 


til the end of the metal is square. The 
end is square when the top half of the 
prick punch marks have been filed 
away. This is called splitting the lay- 
out marks. A bastard file is used for 
the rough filing. Finish file with a mill 
or smooth cut file. 

Using a File to Make an Edge of 
Metal Straight, To file an edge 
straight, it is best first to check the edge 
for straightness. After the edge has 
been checked, hold the meral to be filed 
ina vise. Remove the high spots with a 
file, which should be held as nearly 
parallel to the sides of the metal as pos- 
Again, the edge for 
straightness and file again if nec 
ing and filing until the 
edge is straight, A bastard file generally 
is used to remove the high spots, and 
the final filing is done with a mill or 
smooth file 

File Handles. Files a 
designed for use with a handle, which 
should fic the file being used. If. large, 
heavy file is used, a large handle is nec 
essary. The tang of the file is fitted into 
the hole drilled in the small end of the 


sible, check 


Continue chi 


ide and 


(0) File cord. (b) File brush. 


Fig. 422, File Cleaners. (Courtesy Nich- 
‘olson File Co.) 
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1. 4-23, Filings that are left in a file will 
scratch the surface of the metal being filed 
For this reason a file should always be kept 


clean, Always brush across the file, never 
lengthwise of the file, (Courtesy Nicholson 
File Co.) 


handle, Safe practice requires the use 
of a handle at all times. 

Cleaners. File cleaners 
n two styles (sce Fig. 4-22), the 
rd with scorer for general use 


mad 
file 
and the file brush, which combines a 
The latter style 
is generally used on finer cut files 
Using a File Brush, Card, or 
Scorer to Clean a File. A file brush 
or card is used co remove the filings that 
collect between the teeth of a file dur- 
ing the removal of metal. Frequent 
byrushings across the file teeth with the 
brush or card will remove most of the 
filings (see Fig. 4-23). Often, filings 
will fill up and stick between 
These spots of me 
They are removed 


brush, card, and scorer, 


¢ file 


teeth. are known 
as pins picked 
out of the file with a scorer, which is 
apiece of soft iron or brass wire that is 
generally attached to the file brush or 
card. 


Questions 

1, Are all hack sow blades alike? If not, 
explain how they differ. 

How does the jeweler’s sow differ from 
a hack sow? 


Explain the reason for wearing goggles 
when chipping metal with a cold chisel. 


Why is one end of @ cold chisel soft? 


Whet is a double cut file? Explain its 
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What is o single cut file? Exploin its 
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filing ond draw filing? 
8. What is © file card? 


What is the difference between cross 


$ 


T 


Caps and Dies 


This chapter covers the following subjects: 
Kinds of Threads, 43 * Hond Tops, 43 * Top Wrench, 44 * Dies, 


45 © Die Stock, 46 


Kinds of Threads 


The most 
types of screw threads (see Fig. §-1) 
are the V-thread, the National Form 
thread, the Square thread, and the 
Acme thread. Of the four types, the 
National Form thread is the most gen- 
erally used. th either a 
fi soarse thread. Coarse threads 
are for fastenings, 


four ‘ommon 


Ie is made 


ordinary 


used 
whereas fine threads are used in finely 
machined parts, such as automobile 


parts. 
Threads may be either right-handed 
or left-handed. A tap (see Fig. 5-2) 
is used to cut the threads in a drilled 
hole. A die (see Fig. 5-3 )is used to 
cut threads on a bolt. The number of 
complete spirals per inch is the number 
of threads per inch (see Fig. 5-4). 
The size of a tap or die is alw 
stamped on it. For example, the nota- 
tion %-16 NC stamped on either a tap 
or adie means it will cut a thread % 
inch in diameter, with 16 threads to the 
inch, and the threads will be National 
Coarse (or, if NF, National Fine). 
Drill Sizes for Cutting Threads 
with a Tap. A tap (see Fig. 5-2) is 
used to cut threads on the inside of a 
hole. Therefore, a hole must be made 
before threads can be cut with a tp. 
Since taps are made to standard sizes, 
the hole into which threads are to be 


holes in metal are drilled, ics only logi- 
cal that a drill of the correct size must 
be used for each different si 
These different drill 
cured from any machinery handbook, 
To help you, some of the tap drill sizes 
are given in Table 2. 


Hand Taps 


There are three different styles of 
taps (see Fig. 5-2) in general use: the 
taper tap, the plug tap, and the bottom 
ing tap. As their names imply, they are 
intended for different purposes. The 

ra 
TABLE 2 


Tae Dasa, Sizes yon NationAt, Coarse 
ano Natiowat Fis Tikes 


Size Threads per Tap Drill, 
of Tel ‘ 
NC. NF 
2 40 
246 
uoR 
MOR 
Fey 
ret 
x 6 
40 
B 0 


taper tap is the one most generally 
in the general metal shop. 


Tap Wrench 


A tap weench holds taps for turning 


cut must be drilled according to the when you are cutting internal threads. 
size of the tap to be used. Because most There are two types of tap wrenches 
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(see Fig. 5-5): the adjustable tap 
wrench for large taps and the T-handle 
for small taps and for use in restricted 


Zo 


Yili 


Fig. 5:1. Forms of Common Screw Threads. 


Using 
the Inside of a Hole. 
that you are using a drill of correct size 
for the tap, consule Table 2, After se- 
lecting the drill, drill « hole in the metal 
(see Fig. 13-15, p. 153). Insert the tap 
in the hole, Then turn the tap slowly: 
‘ovo or three turns while bearing down. 
oon the handles of the tap wrench (see 
Fig. 56a). After one or two threads 
have been cut, check to see if the tap 
is entering the hole straight up and 
down. Fig. 5-6b shows one method of 
checking for squareness. The tap 
should be tested for squareness on at 
least two sides. If ic has not been 
started square, back the tap out of the 
hole a few turns and correct the posi- 
tion by applying a sidewise pressure 
on the tap wrench while again taming 
it ineo the hole, Again, check to see if 
the tap has been started square with the 
surface of the metal. After it has been 


‘ap to Cut Threads on 
To make sure 


4 
started square, the tap must not be 
forced too rapidly. It is a good plan 
to turn the tap forward about a quar- 
ter turn, then back it off a litle and re- 
peat the forward turn, A lubricant, 
such as cutting oil or a mixture of white 
lead and oil, should be used liberally 
when cutting threads. Continue the 
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forward and backward turns until the 
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threads on the outside of a bolt or a rod. 
There are two different styles of dies 
in general use, the round adjustable die 
and the two-piece die. 


threa 


ing has been completed. 


(b) Plug top, for 


sevsevtssisetitithin Fig, 5-4, From the top of the thread touch 
ing the end of the rule to the top of the 
next thread would be one thread, Counts 
ing for the rest of on inch would give the 
umber of theeads to the inch. In the ills: 
tration it would be three threads to the inch. 


(©) Bottoming top, for finishing threads to 
bottom of blind hole 


Fig. 5:2, Hand Tops. (Courtesy Greenfiold 
Top & Die Corp.) 


(@) Thondle tap wrench 


(0) Round adjustable die. 


— 


(b) Straight hendle top wrench. 


Fig, 5.5. Top Wrenches. (Courtesy Green- 
eld Tap & Die Corp.) 
6 

Adjustable Die. The round ad- 
justable die (see Fig. 5-3) is circular 
in shape, with a split from the edge to 
the opening in its center. By turning 
the adjusting screw you can make the 
die cut a slightly larger- or smaller-di- 
ameter thread, Thus it is possible to 
obtain either a tight- or a loose-fitting 
thread. 

Two-Piece Die. The two-piece 
die (see Fig. 5-3) is made in two sepa- 
3 rate pieces. These pieces must be placed 
Dies in a die stock designed to hold them. 

A die (see Fig. 5-3) is used to cut They are then adjusted to cut the 


(b) Adjustable die. 


Fig. 5.3. Dies. (Courtesy Greenfield Top & 
Die Corp.) 
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Fig. 5-6, A top is hard and brittle; for this 
reason, it is liable to break easily. You 
should use great care when you are turn- 
ing the wrench, 40 08 not fo break the top. 
Above: starting a tap in a drilled hole. 
Right: checking @ top for squareness after 
inhas been stor 


thread desired by turning the adjusting 
screws of the die stock 


Die Stock 


A die stock is a kind of wrench for 
holding the die while itis being turned 
to cut threads on a bolt or rod. There 
are two types of die stocks (see Fig. 
5-7). The one shown in Fig. 5- 
holds the round adjustable die, and 
the one shown in Fig. 5-7b holds the 
dic. 


two-pi 


(b) Die stock for adjustable die. 


Fig. 5.7. Die Stocks, (Courtesy Greenfis 
Top & Die Corp.) 


A the cut. To overcome this problem, 
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Using a Die To Cut Threads on 

a Rod or Bolt. To cut threads on a 
rod or bolt, a die (see Fig. 5-8) must 
first be selected. This die must be the 
same size as the outside diameter of the 
metal. It is sometimes difficult to start 


grind or file a slight taper or chamfer 
(see Fig. 5-9) on the end of the rod. 
Now, place the die on the end of the 
rod and slowly turn the die stock two 
or three turns while bearing down on 
the handles, After cutting about two 
turns, sight from two directions along 
the handles of the die stock to see if it 
is cutting square with the rod or bolt. 
If i has not been started square, back 
the die up a few urns and apply a side- 
wise pressure to correct the position; 
then again stare turning the die onto the 
rod, Again check to see if it has been 
started square. Once it is cutting 
square, it should be turned from one: 
half co three-quarters of a cur and 
then backed up one-half turn, Con- 
tinue the forward and backward turn- 
ing until the thread is cut. Cutting oil 
or a mixture of white lead and oil 
should be used with a die, just as with 
a tap. 


Fig. 5:8. Cutting Threads With o Die. After o thread has been cut, it should be tested 
by being screwed into the internal threed with which it is to be used. If it fits too tightly, 

‘eld adjust the die to cut @ smaller thread. It is clwoys best to cut a thread that is too large. 
Then adjust the die for @ light finishing cut of the thread for o perfect fit. 
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8 
CHAMFER 


Fig. 5:9. Chamfored End 
of a Rod. 
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Questions 


1. How do we determine the number of 


threads to the inch on a bolt? 
2. What is @ top drill? 


3, How can we tell the size of « top or die? 
A, What method is used to test o top to 


see if it is cutting square? 


5. In whot way is it possible to cut 


slightly lerger or smoller thread thon 
the size stamped on the di 

6 What does NC or NF stamped on a 
top or die mean? 


7. Whot advantages ore cloimed for the 


round adjustable die over the two 
die? 


Cooling, Forming, and Raising 
Sheet Metal 


This chopler covers the following subjects: 


Tooling Metal Foil, 49 * Raising Sheet Motol, 51 * Ploy 


Forming Rolls, 56 © Stokes for Sh 


thing, $4 # 
Metal Work, 56 


‘To most of us, “sheet metal” 
means galvanized iron, which is the 
metal used to make furnaces, garbage 
cans, and eave troughs. There are, 
however, many other kinds of sheet 
metal. It should be thought of as any 
metal that is made in sheet form, such 
28 aluminum, copper, brass, pewter, 
galvanized iron, tin plate, and many 
others. These many kinds of sheet 
metal provide an opportunity for 
making a great many interesting and 
useful articles. 


Tooling Metal Foil 


The tooling of metal is the are of 
raising figures or designs on very thin 
metal by rubbing or pressing on the 
reverse side of the metal with modeling. 


tools (see Fig. 6-1). The metal called 
foil is obtainable in rolls, each 6, 8, or 
12 inches wide. Asin the case of other 
sheet metals, the thickness is identified 
by a gage number. As the gage num- 
ber becomes larger, the metal becomes 
thinner. One of the most commonly 
used is number 36 gage, which is five 
one-thousandths (.005) of an inch 
thick. To give yourself an idea of the 
thinness of 36 gage metal, examine 
the paper on which this book is printed. 
Ie is only about five one-thousandths 
of an inch thick. Therefore, the metal 
you would be working on is very, very 
thin. 

‘Table 3 will give you an idea of the 
thickness and weights of the different 
gages. 

Tooling the Metal. The tools 
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used for metal tooling are made in dif- 
ferent shapes (see Fig. 6-1). Each has 
a definite use. They may be made of 
cither wood or metal. 


50 
TABLE 3 
Gace. Nesenen ano Tieeness oF 
‘Merat Fou. 
Weight Sq.Ft. 
Gage Thickness perSq.Ft. per Pound 
36 005 ar 432 
4 ‘ng 04 sas 
2 “008 sor 
30 10 4625 216 
‘The selection of a design is impor- 


tant, A design that has strong, definite 
‘outlines will be more satisfactory. for 
the beginner. You will need a firm, 
level table top on which to work and a 
pad of cardboard or several layers of 
newspaper that will be placed beneath 
the metal foil upon which the tooling 
is to be done. Place the foil on the pad 
and then lay the design on top of it. 
‘After doing this, fasten both the design 
and the foil to the pad with tape before 
transferring the design onto the foil 
with the tracing tool by pressing just 
hard enough to make a clear, fine line 
in the metal foil. Following this, re- 
move the design from the metal and 


retrace all lines to deepen them, Re- 
member that the side you have been 
working on is the top side of the metal 
Now turn the metal over on the pad 
and with a modeling tool retrace the 
design on the inside edge of the origi- 
nal outline. This gives a very definite 
c. Next, place the metal, top up, 
‘a smooth, hard surface, such as a 
piece of glass, and use the hook end of 
the modeling tool to tool or work 
around the outside edge of the design. 
This forces the background at the edge 
of the design to lie flat against the 
smooth surface and also makes the de- 
sign stand out. Then, turn the metal 
over so that the top side is down and is 
resting on the pad. 

You are now ready to work the de- 
sign by tooling the metal. Using the 
spoon end of the tool, spoon out with 
a downward pressure all the flat sur- 
faces between the lines from the back 
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side of the metal. Do not force the 
metal with too much pressure, but 


METAL TOOLS 
— ee] 


TRACING TOOL 


aS 


MODELING TOOL, 


(a 


DOUBLE-END BALL MODELER 
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legs of animals, and veins in leaves. 
Continue this process until the entire 
design has been raised. ‘Then, turn the 
metal over and place it on a hard, 
smooth surface. With the flat end of 
the tool, smooth out the entire back- 
ground by working with strokes that 
move from the edge of the design to- 
ward the outside edge of the metal. 

ce the meral is very thin, the 
raised design, if higher than an eighth 
of an inch, needs some support. This is 
supplied by filling the depression with 
plaster of Paris. After this has hard- 
‘ened, rub the front surface lightly with 
4000 steel wool until itis free from dis- 
coloration, grease spots, or fingerprints. 
After the surface has been polished, it 
be colored with chemicals or 
painted with colored or clear lacq 
(see “Metal Finishing”). Metal tooled 
or embossed pictures may be framed or 
used to decorate book ends, box tops, 
‘or lamp bases. 


WOODEN TOOLS 


eS > 


SMOOTHER OR FOLDER 
ROUND DETAIL TOOL 


SSS 


MODELER AND SMOOTHER 


SE 


MODELER 


may 


ing Sheet Metal 


Certain kinds of sheet metal, such as 
brass, aluminum, pewter, and 
be hammered 


copper 
the soft du 
into attractive bowls or trays by a 
process called raising. One of the easi- 
est ways to form metal by raising is to 
hammer it on wooden blocks having 


ile steels, 


641, 


‘Modeling Tools 
sl 


aR 


_ arena apy depresions in them to aid with the 
Pa gag forming. 
Wooden Forms. The wooden 


bowl, tray, or plate forms (see Fig. 
Fig. 6-2. Wood Bowl, Tray, or Plate Form- 6-2) provide a simple, easy method of 
ing Blocks forming metal. Bowls, and 
plates can be made to conform to the 
depression in a wooden or metal block. 
The depth, size, and shape of beaten- 
down objects are the same as the de- 
pressions into which the metal is ha 


trays, 


work carefully over the entire design. 

Remember that you are working 
from the back side. Turn the metal 
over and examine the front often, for 
the design is achieved by raising some 
areas higher than others and not by 
pressing in some areas from the front 
side of the metal. Now, raise the differ- 
ent areas higher to bring out the de- 
sign, using various tools: the spoon for 
large areas, the smaller ball end for 
smaller areas, and the pointed tools for 
sinall spaces, such as hair, flower stems, 


ered 

Using Wooden Forms. 
wooden form for the beating down of 
metal, first lay out and cut the metal to 
the size needed. Center it over the 
depression and hold or clamp it in 
place. When forming a plate or tray 
with a flat bottom, strike a series of 
blows around the outside edge of the 


To use a 


Fig. 6-3. The wooden forming block can 
be used when several pieces of the same 
shape and size ore to be made. 


* Fig. 6-4. 
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depression (see Fig. 6-3) with a raising 


* hammer, mallet, or peen end of a ball 


peen hammer until the metal touches 
the bottom of the form. If a bow! is 
being made, the hammer blows may be 
started at the center of the dise and 
gradually worked in a circular pattern 
to the outside edge of the form. If 
wrinkles or waves appear at the edge of 
the metal, they should be flattened out. 
To do this, itis necessary to remove the 


Weeden Forming and Starting 
Blocks. 


metal from the form. Hold the writ 
led edge on a smooth surface, such as 
a bench top or a stake. Then, use a 
soft-faced hammer or a wooden mallet 
to smooth out the wrinkles. 
Annealing Copper, Brass, and 
Aluminum. Copper, brass, and alu- 
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minum become hard as they are being 
worked. This is known as “work hard- 
ening.” To make them soft again is 
known as annealing. Annealing is ac- 
complished by heating brass to a dull 
red color, copper to an iridescent red 
color, and aluminum until chalk marks 
made on ic with mason’s chalk turn 
brown. As soon as the metal becomes 
hot enough to produce the results men- 
tioned, it is plunged into clear, cold 
water. This rapid cooling anneals or 
softens the nonferrous metals, such as 
copper, brass, and aluminum; however, 
this process would not anneal ferrous 
metals, such as steel and iron. ‘The an- 
nealing of hardened steel is discussed 
in Chapter 11 

Wooden Forming and Starting 
Blocks. To raise metal, wooden form- 
ing and starting blocks (see Fig. 6~#) 
are used. Raising is the process of form- 
ing a hollow-shaped object, such as a 
bowl, from a flat dise by stretching the 
metal with blows of a hammer. A de- 
pres in the end of a hard wood 
block provides the simplest method of 
cal 
ng Wooden Starting Blocks 
for the Raising of Metal. Unlike the 
plate and tray forms, which control the 
shape of the finished article, the starting 
block only helps to form the metal dur- 
ing the process of raising. For this rea- 
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son, when one wishes to raise metal to 
a desired shape or to make a number of 
identical pieces, one should make a 
template (see Fig. 6-Sa), with which it 
is possible to check the work as it is 
being raised, 

Once the metal has been cut to size, 
hold it on the starting block so that it 
covers the depression in the block, with 
the edge of the disc even with the edge 
of the depression closest to you. With 
asilversmith’s or ball peen hammer (see 
Fig, 6-5b) strike the metal just inside 


the edge of the depression. This forces 
the metal to stretch or form itself down 
and into the depression. Turn the metal 
with a circular motion, while at the 
same time striking a series of blows 
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FULL TEMPLATE 


HALE TEMPLATE 


6-5, The wooden forming ond starting 
block may be used to raise either deep or 
shallow articles from large oF small diameter 
discs of metal. 


around the entire edge of the dise, 
Move the metal so that a new series of 
blows may be struck. Repeat this pro- 
cedure until the circular rows of ham- 
mer marks reach the center of the disc. 
Then test the raised metal with the 
template. Continue to raise the metal 


Fig. 6-6. Have the line on the metol even 
ith the top of the vise jaw. Force the metal 
10 rise a little ot a time, by moving the 
tool along the vise jaw after each hammer 
blow. 
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until it fits the template. As the metal 
takes shape, it must be tilted up at the 
back (see Fig. 6-Sb) so that the ham- 
mer blows will always be struck di- 
rectly over or at the edge of the de- 


pression, 
Hammering copper, brass, and alu- 
minum hardens the metal, which 


should be annealed as often as nect 
sary. (See the discussion of this process 
‘on page 52.) 
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Raising at a Vise 
such as sheet stec! 


Ferrous metal, 
¢ more difficult to 
raise because they are harder, tougher, 
and stiffer than the nonferrous metals 
Although ferrous metals may be raised 
in the same manner as copper or brass, 
to do so often spoils the wooden form 
or starting block. For this reason, itis 
generally best to raise this type of metal 
along a straight line, as in a diamond 
or a rectangular shape, When designs 
of this nature are used, the jaws of a 
vise and a piece of metal ean be used 
to do the raising, as illustrated in Fig. 
6-6. 


Planishing 


Planishing consists of making a metal 
surface smooth by pounding it gently 
with a smooth-faced hammer while the 
metal is held on a solid surface, such as 
astake, When this is done, the bumpy, 
uneven surface that was created by 
blows of the hammer during the proc 
css of raising may be eliminated. 

The shape of the stake used when 
planishing should conform as closely 


as possible to the shape of the article 
being planished (see Fig. 6-7a). Place 
the stake in a stake plate 
6-7e) or hold it in a vise 
hand, hold the metal on the face of the 
stake while at the same time striking 
the outer surface with a_ planishing 
hammer (see Fig. 6-8a). Move the 
metal after each hammer blow. The 
hammer must strike the metal squarely 
If ic is tilted, the edge of the hammer 
will Ieave marks in the metal. Planish 
the entire surface with hammer blows 


With one 


that overlap one another, making a 
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(©) (Courtesy Peck, Stow ond Wilcox Co.) 


Fig. 6-7. Metol craft stokes (a and b) are mode ino wide vor 


yy of shapes ond sizes, 


with the working surface highly polished. They can be held in @ stake plote (c) or @ vise 


5f 


Fig. 6:8. The faces of planishing stokes ond. 
hammers should be polished to a glossike 
finish. As shown in (b), the planishing marks 
should touch each other 


| Fig. 6.9. If considerable metol is to be 
| moved, it may be cut off with 


in snips. 
However, filing will generally true up the 
top edge 


smooth surface that is easily polished 
(sce Fig. 6-8b).. Planishing also stiffens 
the metal. 

As a result of planishing and raising, 
the top edges of bowls and other ar- 
ticles that have been raised by hand are 
usually uneven. To indicate the un- 
evenness of the top edge of a raised 
bowl, a surface gage is used. The first 
step is to set the base of the bowl on a 
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smooth, flat surface. The bowl is then. 
turned while the scriber point of the 
surface gage is adjusted to the lowest 
place on the top edge of the bowl 
Hold the surface gage stationary and 
revolve the bowl or hold the bow! and 
move the surface gage, scribing a line 
parallel to the surface that the bowl is 
resting on and around the top edge of 
the bowl (see Fig. 6-9). True up the 
top edge by working the uneven metal 
down to the line with a suitable tool. 
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Forming Rolls 


Forming rolls (see Fig. 6-10) are 
used to form sheet metal cylinders from 
flat sheets and wire into circles. The 
forming roll is turned by a crank han- 
dle attached to the right-hand end of 
the machine. 

Using Forming Rolls to Form 
Sheet Metal. To form a piece of 
sheet metal into a cylinder, raise the top 
roll of the forming rolls and place one 
edge of the metal a litele past the center 
of the bottom roll. Lower the upper 
roll onto the metal and adjust the back 
roll so that the metal will couch this 
roll as it is being rolled through the 
machine. Roll the metal through the 
machine several times (see Fig. 6-11) 
while raising the back roll. ‘This pro- 
cedure will gradually form the metal 
into a cylinder. 


Forming Wire with the Forming 
Rolls. ‘The groove at one end of the 
rolls of a forming roll are placed there 
for the forming of wire into circles or 


__ hoops (see Fig. 6-12). The same pro- 


cedure is used to form a wire circle as 
is used to form a sheet metal cylinder 
with the forming rolls. 


Stakes for Sheet Metal Work 


Sheet metal is shaped and for 
over stakes (see Fig. 6-13). This form- 
ing is done by working or rolling the 
metal over the surface of a stake by 


hand or by using hand tools 

Using a Stake to Form Square 
Sheet Metal Brakes by Hand. Q 
often when you're making something 
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Fig. 6-10, 


Fig. 611 


out of sheet metal, it is necessary’ to 
make a sharp bend in the metal. To the 
sheet metal worker, this is known as 
braking the metal. To make these 
brakes by hand, bend the metal over a 
straight edge of a bench or stake. To 
brake the metal, hold the location for 
the brake directly over the edge of a 
stake (see Fig. 6-14). With a mallee, 
or by hand, gradually bend the metal 
down; the sharp brake at the edge of 
the stake is the result of blows being 
struck with a mallet on both the top 
and side of the stake. 


TOP ROLL 


Forming Rolls 
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BACK ROLL 


It is necessary for the back roll to be kept parallel to the top and bottom rolls. 


Using a Stake to Form Sheet 
Metal Cylinders by Hand. Cylin- 
ders, such as stovepipes and waste- 
baskets, that are made from sheet metal 
can be formed around a stake. The 
stake should be round. To start form- 
ing the metal, hold one edge on the 
stake as in Fig. 6-152, and start the 


bend with a mallet. Do the same with 
the opposite edge. Cavttox: MaKe 
CERTAIN THAT BOTH STARTING BENDS 
HAVE BEEN MADE IN THE SAME DIREC- 
riox. To complete the cylinder, hold 


LEVER TO RAISE. 
Tor ROLL 


(Courtesy Peck, Stow ond Wilcox Co.) 
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CRANK HANDLE 


Fig. 6-12. 
with wit 
this 


in the forming rolls, as shown in 
ture. 


one of the bent edges on the stake and 
with both hands bend the rest of the 
metal as far around the stake as possible 
(sce Fig. 6-15b). If you find that this 
does not completely form the cylinder, 
you should place the bend on the op- 
posite edge of the metal on the stake 
and then bend the metal around the 
stake until a cylinder or pipe has been 
formed. 

If the edges of the metal are to be 
fastened together by a 
the seam by riveting, grooving, or sol- 
dering. Finish forming the metal after 
the seam has been completed. 


am, complete 
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Fig. 6-13. Sto 


| 


Fig. 6-15. It often helps in the form- 
ing of cylinders if the metal is worked 
with a sliding, rolling motion under the 
hands across the surface of the stoke. 


60 


Using a Stake to Form Conical 
Sheet Metal Jobs by Hand. To 
form sheet metal jobs shaped like a 
funnel, select a stake of the proper 
shape, Hold one edge of the metal on 
the stake and with a mallet start the 
bend (see Fig. 6-16a). Do the same 
with the opposite edge of the metal. 
Caution: MaKe CERTAIN THAT BOTH 
STARTING BENDS ARE MADE IN THE SAME 
pirecrion. Now place one bent edge 


es Used in Sheet Metal Work. 
Niagara Machine and Tool Works.) 
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\ 


Fig. 6-14 


In is often possible to obtain 
sharper broke if the motal is struck glancing 
blows with the mallet rather than blows that 
fore directed straight at the metal, 


(Courtesy 
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over the stake and grip the metal with 
both hands (see Fig. 6-16b). Bend the 
metal around the stake with a sliding, 
rolling motion of the hands and the| 
metal. Kinks or break lines will be 
noticeable if the metal is bent too fast. 
If the edges of the metal are to be 
fastened together by a seam, complete 
the seam by riveting, grooving, or 
soldering. Finish forming after the 
seam has been completed. 


Fig. 6-16. The blowhorn stake is used in 
the forming of conical shapes from sheet 
metal. 
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Questions 

1. Whot are some of the advantages in 
using forming blocks when beating 
down metal? 

2. In what way does the starting block 
differ from the forming block? 


3. What would determine your using @ 
starting block in place of the forming 
block? 

4. What are the two pieces of equipment 


6 


Can A 
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uted to scribe © line round the top 
edge of @ raised article? 

5. Uist few of the uses for stakes. 

& Why should metal be formed gradually 
‘over 0 stake? 

7. What is plonishing? 

8. Why is it not necessary to use carbon 
paper when transferring a design onto 
metal for metal tooling? 


Folding and Joining Sheet Metal 


This chapter covers the following subjects: 


Notches, 61 * 


Sheet Metal Work, 70 © Soldering, 72 * 
Welding—Oxyacetylene and A 


7° 


Edges Used on Sheet Metol, 61 * 


Seoms Used in 
Rivets—Kinds ond Sizes, 


Ie is often necessary to fas- 
ten metal sheets together when mak 
ing something with sheet metal. The 
joine is called a seam, When the edge 
of a piece of sheet metal is folded over 
to make it stronger, a bent is formed. 

Quite often when the edges are 
folded over to make a hem, there will 
be an overlapping of the metal that 
ss wrinkles or bulges. This is es- 
lly true at corners. To overcome 
this, it is necessary’ to remove some of 
the metal, This process is known as 
notching. ‘The size, shape, and loca- 
tion of the notch depend on how and 
where the metal is folded. 


Notches 


A notch is a V-shaped cut as shown 
in Fig. 71a, a square cut (Fig. 7-1b), 
or a slanted cut (Fig. 7-1e) made in 
the edge or at the corners of a piece 
of sheet metal. Notches must be cut 
to remove metal that would hinder the 
bending or the folding of the flac 
sheets of metal. 


Edges Used on Sheet Metal 
of a sheet metal object is 


not very strong or rigid, owing to the 
thinness of the metal, If greater 
strength is desired, reinforce the edges 
by fol tal to provide addi- 
tional thickness or by fastening wire or 
metal to the edge. When a sheet metal 
edge is not folded, ic is sharp. This 
sharpness should be removed with a file 
or abrasive cloth. The three most com- 
mon sheet metal edges are the single 
hem, the double hem, and the wired 
edge (see Fig. 7-2). 

Hems Made by the Hand Meth- 
od. Single and Double Hems. As was 
previously stated, a hem is used to 
stiffen an edge and to make an edge 
that is not sharp. This is accomplished 

62 
by folding the edge over once for a 
single hem (see Fig. 7-3) and twice 
for a double hem (see Fig. 7-3). 
Hems may be made by hand if your 
shop is not equipped with a bar folder. 

Using Hand Tools to Make a Single 
or Double Hem by Hand. The width 
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of the hem is carefully marked by 
drawing a line with a pencil where the 
fold will be made. A straightedge is 


(0) V Notch. Unshaded crea 
is cut out fo make possible the 
bending of sheet metol os 
shown 


(b) Square Notch. Unshaded aroa 
is cut out to moke possible the 
bending of sheot metal as shown, 


(©) Slant Noteh, Unshaded 
cored is cut out to make pos- 
sible the folding over of on 
edge. 


Fig. 7-1. 
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// ff 
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Using a Bar Folder to Fold or Hem 
ige. To fold or hem an edge, set 
the bar folder for the amount of metal 
to be folded. Insert the edge to be 


folded in the machine (see Fig. 75a). 


SINGLE Wem DOUBLE REM wine E0e 
m While holding the metal with one 

Fig. 7-2. Edges used on sheet metal hand, raise the handle folding the metal 

8 (see Fig. 7-5b). Remove the metal 


clamped on the metal, over the edge 
of a bench (see Fig. 7-3a) or in a 
vise (see Fig, 7-3b). Use 
or hard rubber mallet in order not to 
damage the sheet metal (see Fig. 7-3e) 
After bending, smooth the bend with 
a block of wood (see Fig. 7~3d). After 
the edge has been smoothed, it can 
be removed from the clamps. Turn 
the metal over on top of the bench. 
For a single hem, bend the metal over 
with a mallet (see Fig. 7-3f); for a 
double hem, repeat the process a sec- 


ond time (see Fig. 7-3 
bend should be eq 
the single hem. 


a wood 


Hems Made with 
A bar f 
oF 


Bar Folder 
7-4) is a machine used 


or lo 


be held firmly in the 


tomatically during the 


cS) 


Fig. 7-3. Do not flatten the top edge of the he 
This gives the edge additional stifiness. 


or folding of sheet me 
In order for an accurate sharp 
bend to be made, the sheet metal must 


‘¢). ‘The second from the machine and then place it on 
to the width of the folding blade (see Fig. 7-Sc). 
Complete the hem by pressing down 
on it with the wing of the bar folder. 
If a double hem is to be made, repeat 
the process. Folds other than those 
for the bending used for a hem are also made with the 
tal to an angle bar folder (see Fig. 7-5d). 

Wired Edges Made by the Hand 
Method, Using Hand Tools to Wire 
4 Sheet Metal Edge, To wire a sheet 


a Bar Folder. 
folder (see Fig. 


achine making 


the bend; the bar folder does this au- metal edge, you must figure the amount 


bending proc- of sheet metal necessary to wrap 


with the mallet; it should be left round. 
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around a given piece of wire. The 
amount of metal needed is two and 
one-half times the diameter of the wire yy 
being used. To wire an edge, round Imig 
off the edge of a block of wood or 2 

bar of metal to the same radius as 


the wire being used. Place the block 
of wood or metal right on the edge of| 
the bench and lay the metal on the 
block. It is best to place a second block 
on the bench close to the back edge of 
the metal so that the sheet of metal is 
held level. Extend the amount of metal JM 
that is to be wrapped around the wire 
out over the edge of the rounded block. 
Clamp a piece of hard wood or angle 
iron to the block, with the edge even 
with the line that indicates the amount 
of metal allowed for wiring (see Fig. 
7-6a). Make certain that the metal has ® 
not shifted. Bend the metal down a 
small amount by striking it with 
mallet. Repeat a number of times, mak- 
ing simall bends each time until. the 


radius bend over the block has been| 
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formed, Remove the metal from the iy 

clamps and turn it over on top of the 

bench, Cut the wire to the length nec- Fig. 75. ‘Sheet metal edges from ¥é inch in width to 1 inch con be folded with most bor 

essary for the job being made and foigers 

straighten the wire. Then bend it to 

the shape of the object being made. around the wire with the peen end of 
6d). Now loosen the lock screw (see Fig. 

7-4), making possible the lowering of 


used on the wing of the bar folder 


Make certain that the ends of the wire a setting hammer (see Fi 
do not meet at a corner or directly Wired Edges Made with the Bar 
am (see Fig. 7-6b). Place the Folder. Using a Bar Folder to Fold the wing with the wing adjusting lever 
wire in the radius bend. Hold the wire a Sheet Metal Edge for Wiring. The Lower the wing until the top of the 


there with a pair of pliers (see Fig. wing of the bar folder must be lowered Picte of wire is even with the bottom 
edge of the folding blade (see Fig. 


over a 


7-6e) and use a mallet to wrap the in order to fold an edge for wiring. 


metal as far as possible around the To do this, place a short piece of wire 
size as the wire to be Adjust the depth gage to one-third the 


pe ear 


). Now tighten the lock serew 


wire. Complete wrapping the metal that is the sam 


Fig. 7-4. Bor Folder. (Courtesy Peck, Stow and Wilcox Co.) 
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(2) Metol clomped in place and 
being formed over @ radius block 
with @ mallet 


10.1172" FROM CORNER: 


(b) Wire formed to shape of the 
‘edge to be wired. 


forming the metal around the wire with mallet 


\ 


wine €0GE 


SJ 


(2) Using peen end of © setting 


hammer to complete the wiring of 
on edge. 


Fig. 7-6. The place where the two ends of the wire meet is the weakest spot on a wired 
‘edge. For this reason the ends of the wire are never located at o corner or over a seam 


Ge 
amount of the metal allowed for wrap: 
ping around the wire. This metal al 
lowance is two and one-half times the 
diame 
insert a small practice piece of metal 
in the bar folder and fold the metal 
over. To make sure the right amount 
‘of metal has been folded, wrap the 
practice piece around a piece of wire 
that is the same size as the wire to be 
used. This can be done by the hand 


et of the wire being used. Now 


method (see Fig. 7-6) or by combina 
tion rotary machine (see Fig. 7-8). If 


the setting of the bar folder is not right, * 


set the gage again and practice once 
more. When the setting is correct, the 
edge to be wired can be folded. Re- 
member that either straight edges or 
edges of cylindrical pieces may be 
wired by hand or by machine. 

Edges Made with the Combina- 
tion Rotary Machine. Combination 
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Rotary Machine for Turning, Wiring, 
and Burring. combination rotary 
bench machine (see Fig. 7-9) will do 
burring, turning, and wiring on edges 
of sheet metal. Each of the different 


edges is made by changing parts known 
as rolls. Different sets of rolls are used 


Fig. 7-7. Hold the metol securely in the bar 
folder until the wing has been raised to grip 
the metal, 


for burring, for turning, and for wir- 
ing. 

Using a Combination Rotary Max 
chine 0 Turn a Sheet Metal Edge 
First, make certain that the turning 
rolls are on the machine (see Fig. 7 
9b). Then, set the gage on the machine 


Fig. 7-8. Wiring machines may be used to 
wire straight edges os well os circular edges 
an 
to the correct width of the edge being 
turned. This distance should be meas- 
ured from the gage to the center of the 
lower roll (see Fig. 7-10a). Then hold 
the edge of the metal to be turned 
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(b) 


2 
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: 


ees 


—~ 


fh 


al 


ma. 


: 


(d) 


(b) Turning rolls and @ turned edge. 
(©) Wiring rolls ond @ wired edge. 


(0) Combination rotary machine 


(d) Burring rolls and © bureed edge. 


Fig. 7-9. Combination rotary machine for turning, wiring, and burring the edges of sheet 


metal. (Courtesy Peck, Slow and Wilcox Co.) 


from the gage to the inner edge of the 
‘ter doing this, lower the 
upper roll onto the 


against the gage. Lower the upper roll 


onto the metal by turning the crank- upper roll 
screw, making a slight depression. 
With the left hand, hold the metal 
against the gage while turning the 
crank handle until the metal has made 
‘one complete revolution. Lower the 
upper roll a little more, then tip the 
metal slightly upward, ‘Turn the crank 
handle until the metal has made an- 
other revolution. Continue the lower- 
ing of the upper roll and the tilting up 
of the metal (see Fig. 7-10) until the 
edge has been turned, 

Using a Combination Rotary Ma- 
chine to Burr an Edge. Before attempr- 
ing to burr an edge, check the combi- 
nation rotary machine to make certain 
that the burring rolls are on it. If there 

9 
is any doubt in your mind aboue the 
appearance of these rolls, study Fig. 
7-9b, Now, set the gage on the machine 
to the width of the burr by measuring Fig, 


al by turning 


the crankscrew. Do not apply too 
much pressure, for it is possible to cut 
the metal with the upper roll, Steady 


the hand on the machine and turn the 


crank handle. As the handle is turned, 
the disc will revolve between the 
thumb and fingers of the hand. Ic is 
a good practice to protect the hand 


from the sharp edge of the metal with 
a guard consisting of a V-shaped piece 


of metal, Continue turning the crank 


ane 


7-10. The setting of the gage is done easily ond accurately when a role is used. 
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handle while at the same time raising 

the metal until the burr is formed. 
Using a Combination Rotary Ma- 

chine to Wire a Sheet Metal Edge. The 

edge must either be turned (see Fig. 


7-10) or folded (see Fig. 7-7) for the 
of the wire being used. After the 
edge has been prepared, place the wire, 
which has already been formed to the 
correct shape, in the turned or folded 
edge. Close the metal slightly around 
the wire with the pliers or a mallee (see 
Fig. 7-6e). After doing this, sec the 
gage of the wiring machine by means 
of the adjusting screw until the upper 
roll just clears the outer edge of the 
wire, Hold the work against the gage 
and lower the upper roll onto the 
metal (see Fig. 7-8). Holding the metal 
ina horizontal position, turn the crank 
handle after each revolution of the 
metal, gradually lowering the upper 
roll, Continue this procedure until the 
metal is tightly wrapped around the 
wire, On the final revolution, tile the 
object upward to about a 30-degree 
angle. This tends to push the edge of 
the metal under the 
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Fig. 7-11. Seams used in sheet metal work. 


Seams Used in Sheet Metal Work 

A seam is a lap of fold made on the 
edge of a piece of metal for the fasten- 
ing of two pieces of sheet metal to- 
gether, Seams may be made by (1) 
lapping one edge of the metal over an- 
other and fastening the lapped edges 
together by soldering or riveting; (2) 
folding the edge and hooking the 
folded edges together; or (3) locking 
the folded edges together with 2 hand 
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groover. After studying Fig. 7-11, you 
will better understand the different 

Lap Seams. Lap seams are made by 
placing one edge of the metal on top 
of the other. The amount of metal 


allowed for a lap seam is equal to the 
width of the lap. This amount is added 
to one of the two edges that are to be 
lapped to make a seam. In studying 
Fig. 7-12, you will notice that there 
are two types of lap seams, the plain 
lap and the corner lap seam. Either 
one of these seams must be fastened 
id together by soldering or rivet- 
ing. The lap seam is frequently used on 
small articles. The corner lap seam is 
the same as the lap seam excepr that it 
is made at the corner of any box-like 
project. 

Grooved Seams. Hand Groover. 
The hand groover (see Fig. 7-13) is 
ind offsetting folded 

as it 


used for flattenin, 


‘edges and to make a grooved ¢ 


is often referred to, a lock seam. The 


Fig. 7-12. The lop seam is the easiest to 
make and the simplest of the seams used in 
sheet metal work 
width of the seam is determined by 
the width of the fold and the width 
of the groove in the hand groover. 
Making a Grooved Seam. To make 
a grooved or lock seam, first lay out 
along the two edges that are to bi 
fastened together the amount of metal 
necessary to make the seam. The 
ount to be allowed for a grooved 
seam is three times the width of the 
seam. One-half of this amount is added 
to each side of the metal. To fold the 
two edges 


follow the same procedure 
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as for making a single hem (see Fig. 

7-3). When folding the metal, take 

care that one edge is folded toward one 

side of the metal and the other edge 
WU 


Bs 


Fig. 7-13. Hand Groover. 


@ hand groover. 


(©) Outside grooved seam. 


Ip 


(2) Inside grooved seam. 


Fig. 7-14. Grooving Seam. 
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is folded toward the opposite side. 
‘Then, hook the folded edges together. 
Hold the hooked edges on top of a 
stake or some other solid metal surface 
id flatten the seam with a mallet 
the 


Then, at one end of the seam ph 
groove of the hand groover over the 
folded edg La 
and strike the hand groover with a 
hammer, Repeat this same procedure 
at the other end of the seam. Now, 
groove the entire seam before flatten- 
ing the seam with a mallee (or hand 
groover as in Fig. 7-1+b). Grooved 
ams may be made outside (see F 

ig. 7-14d) 
. lke 


ss as shown in Fig. 


7-14) or inside (see 
gle Seam. ‘The single s 
the lap and the grooved seam, is used 
to fasten sheet metal together. How 
ever, its use is in the joining of bot- 
coms onto square, rectangular, or eylin= 
drical objects (see Fig. 7-15a), as well 
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n of tops and lids 


as in the constru 
(see Fig. 7-15b). 

To make a single seam, first make a 
flange or projecting edge on one edge 
of the body. On straight edges the 
flange may be made on the bar folder 
or by hand, whereas on cylindrical ob- 
jects the flange is turned on a bur: 
machine. After flanging the bod 
‘out the bottom. Remember that the 
bottom is as wide as the distance from 
the outside edge of the flange on one 
side of the body to the outside edge 
of the flange on the opposite side, plus 
twice the width of the flanges. Now, 


* flange the bottom, After doing this, 


you are ready to set the body down 


into the flanged bottom. To finish the 
single seam, carefully bend the flange 
‘on the bottom oyer the flange on the 
body. 


Double Seam. The double seam 


OUND oavects SINGLE SEAM 


SOUARE OR RECTANGULAR OBJECTS: 


Fig. 7-15. Single Sams. 


@ 


E 


SINGLE SEAM 


Le | 


USED ON SQUARE 
‘CORNERS 


USED ON ROUND 
‘BOTTOMS 


OOUBLE SEAM 


SINGLE SEAM all 


BENT THE SECOND 
TIME TO MAKE A 
DOUBLE SEAM 


USED ON SQUARE BOTTOMS 


Fig. 7-16. The double seam adds strength and rigidity when used in sheet 


metal construction. 
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(see Fig. 7-16a) isa single seam that has 
been bent up against the side of the 
metal. It is a very strong seam that 
can be used on square corners (see Fig. 
7-16b) as well as around bottoms. To 
make a double seam, first make a single 
seam and then fold this seam up against 
the body as shown in Fig. 7-16c. 


Soldering 


Soldering is the joining or holding 
together of pieces of metal with a soft 


metal alloy. Heat in some form and a 
B 


Fig. 7-17. Fusion Solder. (Courtesy Fusion 


Engineering.) 


flux must be used to solder. Solder, a 
mixture of tin and lead, is soft and 
easily melted, and does not rust, When 
melted, it adheres readily to such metals 
as tin plate, copper, brass, and zine, 
Solder is usually purchased in bar or 
wire form. 

Fusion Solder. Fusion solder alloys 
are combinations of metal alloys, flux, 
and cleaning and tinning agents. in 
paste form (see Fig. 7-17). To solder, 
apply the paste to the metal parts and 
apply heat with a torch; as the paste 
melts, it cleans, fluxes, and solders all 
in one operation, 

Soldering Flux. Flux must be used 
on surfaces to be soldered, When sol- 
der is applied to metal, the surface must 
always be clean. Paint, rust, or dirt 
must be scraped off. A knife, file, or 
any scraping tool can be used. In addi- 
tion, flux is spread over the surface 
This further cleans the surface and 
breaks down the oxide that forms on 
the metal as it becomes hot. Different 
fluxes have been prepared for various 
metals. They can be purchased ready 
for use. Some fluxes are made for sol- 
dering several metals, whereas others 
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are made for only one. Sal ammoniac is be difficult. A soldering copper cov- of sal ammoniac, dipping the point into 
generally used for tinning soldering ered with dirt or oxide will not give a solution of sal ammoniac and water; 
coppers. Resin is effective on some off so much heat as a tinned soldering or, as a last resort, wiping it with a 
metals that are scraped and copper. piece of cloth. 
bright, “Killed” acid (made by dis To tin the point of a soldering cop- Now, with a clean hot soldering 
solving zine in muriatie acid until ie per, heat it to the proper temperature. copper. you are ready to place a piece 
stops boiling), is good for zine or This may be done in a furnace or in a of soft solder on a block of sal am: 
galvanized iron. The druggist can pre- stove, with a blow torch, or with any- moniac and rub the hot soldering cop- 
pare a pewter flux by mixing 10 drops. thing that will provide sufficient heat. per on this block and in contact with 
id to an ounce of When the copper is sufficiently hot, the solder (sce Fig. 7-19b). As soon 
alycerine. Prepared paste Auses usu- the solder will melt and flow like a as the point of the copper is clean, the 
ally work well on brass, copper, gal- liquid. If the point is permitted to be- solder will stick to it, making it look 
vanized iron, and IC tin, come red hot, it will not hold solder as bright and shiny as a new dime, If 
Heat for Soldering Coppers. until it cools to the proper temperature. a liquid flux is used to clean the copper, 
There are two kinds of soldering If the point is covered with dirt or the point should be quickly dipped in 
coppers in general use, One is heated scale, it should be cleaned with a file. che solution before the solder is applied 
by a gas flame and the other by elec- Cold soldering coppers are hard to file; to it 
tricity. The electrical soldering copper therefore, they should always be oi 
operates on the same principal as an heated before filing (see Fig. 7-19a). _ Applying Solder with a Soldering 
electric flat iron The point of the copper often becomes Copper. To use a soldering copper 
Soldering Coppers. ‘The point of too blunt from filing, making soldering. to solder, it must be hot and well tinned 
the soldering copper is used to melt in corners difficult, When this hap- and the metal to be soldered must be 
solder and draw it to the desired place. pens, the copper should be heated and clean and must fit tightly together. 
Ic is usually made of copper, because the point reshaped with a hammer. Spread a small amount of soldering 
this metal is easily heated and gives off Since solder will not stick to a dirty paste or flux on the joint (see 
heat readily. Soldering coppers are copper, if itis smudged with soc: from 20a). Hold the hor, tinned, and clean 
more commonly called soldering irons heating, it soidering copper on the place to be 
(see Fig. 7-18). usually done by rubbing it on a block soldered, When the metal becomes 


E= 


(0) Electric soldering iron. (Cour 
jcan Electric Heater Co.) 


of hydrochloric 


ust be cleaned. ‘T 


(b) Soldering coppers 


Fig. 7-18. Soldering Coppers. 


‘Tinning the Soldering Copper 
To use a soldering copper success- 
fully, it is necessary that the point be 
tinned. This means that about three~ 
quarters of an inch of the point is 
plated with a layer of solder. When 
the point is properly tinned, it will 
draw the melted solder along a scam Fig. 7-19. For eate of soldering, the solder 
as a magnet draws iron. If the copper ing copper should olways be well shaped 
js not properly tinned, soldering will cond tinned, 
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(0) Applying flux to the seam. (©) Applying solder to © cleoned ond 
tinned sold 


Ry 


(©) Soldering the seam. (d) Tocking « seam before soldering. 


Fig. 7-20. In soldering, the soldering copper should always be kept hot enough to cause 


the solder 10 flow like @ liquid. 


(a) 


Fig. 7-21. The sweat soldering method is generally used when 


should not show on the outside of the joint 


Fig. 7-22. Blowpipe 


portant that solder 
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hot, apply the solder, which will flow 
onto and between the metal parts being 
joined together. Another method is to 
pick up a little solder on the point of 
the copper before applying it to the 
metal (see Fig. 7-20b). Slowly move 
the soldering copper along the joint, 
applying solder as needed (see Fig. 
7-20c). Hold the work together until 
the solder tums a dull color. Often 
seams are tacked together with solder 
before the actual soldering (see Fig. 
7-20d). Nove: Soldering cannot be 
done with a cool, dirty soldering cop- 
per. Before you attempt to solder and 
immediately after you have removed 
the soldering copper from the furnace, 
wipe the tinned tip clean or dip it in a 
cleaning solution of sal ammoniae and 
water. The tip should be bright and 
shiny before it is applied to the metal. 

Sweat Soldering. For sweat solder- 
ing. coat with solder or tin one side of 
each of the two pieces to be joined to- 
gether (see Fig. 7-21), Place the two 
tinned surfaces together. Heat the 
seam with a hot soldering copper. The 
wo pieces must be held together while 
the heat is being applied (see Fig, 7 
21b). When the solder between the 
two pieces is melted, remove the heat 
or draw it along the seam. Pressure 
should be held on the metal parts until 
the molten solder hardens. 


Blowpipe. Blowpipes (see Fig. 
2) provide another way to melt 
solder by using an open flame to heat 
elt 
ing point of solder. A blowpipe is used 
in metal craft and jewelry work. ‘The 

mixture 


the metal being soldered to the 


flame is usually produced bya 


of gas and compressed air. 

Using 2 Blowpipe for Soldering. 
When you solder with a blowpipe, the 
metal co be soldered must be clean and 
the parts should fit tightly together. 
Spread a small amount of soldering 
paste or flux on joint, Apply the flame 
from the blowpipe on the location to 
be soldered (see Fig. 7-23). When the 
metal becomes hot, apply the solder. 

Using Wire to Hold Pieces of 


Fig, 7-23. When a blowpipe is used, the metal itself actually becomes the soldering cop: 
per, For this reason itis difficult o hold. Set it on on asbestos pad or hold it together with a 


weight, or wire 


Metal Together for Soldering. 
Sometimes pieces of metal can be sol 
dered together more easily if they are 
held together with wire 

cially true in craft work, 


This is espe- 

After wir 
ing, it is often possible to hold the en 
tire article over a Bunsen burner for 
heating the metal (see Fig. 7-24) 
Hold it there until the metal is hoe 
enough to melt solder, and then apply 


solder to the joint 
Soldering Alu 
aluminums, such as 280 and 380, 


m. The soft 


‘an be 


easily joined together by soldering 
A-500 aluminum alloy fusion sol- 
The two edges to be joined to: 


are first thoroughly cleaned 


with 
der 

gether 
with steel wool and then given a liberal 
coating of solder. ‘The two edges are 
then placed together and wired or held 
Heat is then 
applied outside the joint with a blow- 


in place with weights 


pipe or a welding torch. The flame 
must be moved about continually to 
prevent melting the metal and to assure 
uniform heating. Soon the solder will 
or bubble. Watch closely 
is white smoke appears, 


start to boil 


for as soon 
you must direct the flame onto the 
joint. At this moment the solder will 
flow into the joint. After the metal 


Fig. 7-24. Soft iron binding 
wire, gage 18 and 24, can be 
used to hold pieces of metal 
together while they are being 
soldered, 


has cooled, clean the joint with water 


and a brush or steel wool. 


Rivets—Kind and Sizes 


Rivets are used to fasten two or 
more pieces of metal together. They 
de of soft such as soft 
iron, brass, copper, aluminum, 
that can be flattened and headed by 
The more 


are m net 


the force of hammer blows. 


ss of rivet heads are the 


\d round head (see 


common sha 


countersunk, flat, a 
Fig. 7-25a). The size of a rivet is des: 
nated by the length and diameter of 


the rivet shank, which is the cylindrical 
part under the head. The lengths given 
and round head rivets do aot 


for 
include the head. Measure only the 
length of the shank under the head to 
determine the length of such rivets 


The length given for the countersunk 
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1 FG sav 


Fig, 7-25. Rivets 
head rivet includes the head and the 
shank. 

When riveting two or more pieces 
of metal, the correct length of rivet 
must be used. To determine the proper 


length of a flat or round head rivet 


wsure the thickness of the metal to 
be riveted and add to this one and one= 


half times the diameter of the rivet 
For countersunk rivets, measure the 
thickness of the metal and add to this 
about three-fourths of the diameter of 
Tinners’ rivet sizes are by 
2 

weight per 1,000 rivets (see Fig. 7 
Sb). “The size of these rivets can 
range from 6 ounces for 1,000 rivets 
1018 pounds for 1,000 rivets. 
nd Hollow Punches. Holes 
are seldom drilled in sheet metal; they 
are usually punched through. Small 
holes are punched with a solid punch. 
Larger holes up to three inches in di- 
ameter are punched with a hollow 
punch (see Fig. 7-26) 

Using a Solid or Hollow Punch for 
Punching Holes in Sheet Metal. To 
punch a hole with a solid punch, you 
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(0) Solid punch. 


Fig, 7-26, Solid and Hollow Punches 
(Courtesy Cincinnati Tool Co. and 
Niagara Machine & Too! Works.) 


ust first select the proper size punch. 
The hole that this punch makes must 
fie the rivet selected to fasten the 
pieces of sheer metal together. Lay out 
the location for the rivet hole. Place 
this location on top of a block of lead 
for on the end grain of a piece of hard 
wood, Set the solid punch on the loc: 

tion for the punched hole and strike 
the end of the solid punch with a ham- 
mer (see Fig. 7-27a), driving the 


Fig. 7-27. Holes in lightgage metal ore 
made with a punch. Afterwards it is neces- 
sary to flatten the bulge or bend that is 
formed around the edge of the hole. 


(b) Hollow punch. 


ietal and into the 


punch through the 
lead or wood block. It is possible to 
punch holes through more than one 
thickness of sheet metal at a time. 
Holes over three-cighths of an inch 
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‘THE RIVET IN PLACE 
@ 


USING RIVET SET HEADING THE RIVET 
se METAL 
‘AROUND RIVET 
o © 


ig. 7-28. (0) The rivet in place; (b) using 
4 rivet set to press the metol around the 
rivet; (c) heading the rivet. Rivets should 
not be located too close to the edge of the 
metal. They should be at least two times the 
diameter of the rivets ewoy from the edge. 
(From Hovtehold Mechanics by Bedell & 
Gardner, copyright 1945, D. Van Nostrand 
Company, Inc.) 


in diameter are usually made wit 
hollow punch. The hollow punch is 
operated the same as a solid punch 
(see Fig. 7-27b) 

Rivet Set. ‘The rivet set, as used by 
the sheet metal worker (see Fig. 7-28), 
performs two different duties. One is 
the pressing of the metal around the 
rivet, and the other is the forming of 
a round head on the rivet, which is 
called heading the rivet. 

Using Rivets to Fasten Together 
Two or More Pieces of Sheet Metal. 
To rivet metal together, insert the 
rivet into the hole that has been 
punched in the sheet metal (see Fig. 


ha 
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--28a). Hold the head of the rivet on 
a solid metal surface, such asa pound- 
ing block or an anvil. Place the hole 
that is in the face of the rivet set over 
the rivet shank. With a hammer, strike 
the head of the rivet set a sharp, hard 
blow, pressing the metal around the 
river (see Fig. 7-28b), and then strike 
the rivet a few sharp, hard blows with 
a hammer. This sets the rivet and 
starts to form a head on it. To head 
the rivet, hold the spherical depression 
that is in the face of the rivet set on the 
flattened rivet. Hit the head of the 
rivet set a few blows with the hammer, 
forming a nice round head on the rivet 

8c) 


Welding—Oxyacetylene and Arc 


Learning to weld is not difficul. 
With practice and experience, almost 
anyone can become a good welder. In 
simple terms, welding_means placing 
tivo pieces of metal together and heat- 
ing the place where they join until the 
edges become molten and flow to= 
gether to become one piece. This joint 
is called a seame 

An oxygen and_acetylene-welding 

ucfit as shown in Fig. 7-29 consists of 
an oxygen regulator and an acetylene 
regulator. The duty..of the regula- 
tors is to control the flow of gases from 
the tanks through the hose and.out the 
end of the welding torch tip. 

In use, the oxygen regulator is ad- 
justed to read from 4 to 8 pounds of 
pressure and the acetylene to from 3 
to 6 pounds, With the regulators 
adjusted, open’ the torch acetylene 
valve and light the acetylene at the 
tip with a spark lighter. (Always wear 
welding goggles when welding. Be sure 
to cover your eyes with the goggles 
before lighting the torch.) 

ar 

As soon as the torch is lighted, 
slowly open the oxygen valve, mixing 
the oxygen and acetylene together and 
producing 2 flame of three distinct 
colors of burning gases. These colors 
are in an outer flame, an intermediate 
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ETYLENE, 
GAGE 


ko Hose 
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OXYGEN 
GAGE 


OXYGEN 
TANK 


ACETYLENE, 


Fig. 7-29. An oxyacetylene welding outfit ossembled for welding 


cone of flame, and an inner bright cone 
Coes jeengren wc 

gen, the intermediate cone becomes 
shorter until it finally disappears. “This, 
the outer flame anda very 
distinct inner cone. When the flame js 
adjusted-to-this-appearance, itis- burn 
yylene_and 
oxygen, and_is_ producing _what_is 
known_as.a.neutral flame. This is the 
flame that is used for almost all weld 

ing jobs. With the torch adjusted to 
the neutral flame, you are ready to 


ing with equal parts of 3 


start welding. 

Welding a Seam. When first at- 
tempting to weld, the beginner should 
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get the feel of the torch and be able 
to recognize the neutral flame. After 
this, the edges of the metal that are 
going to be welded together should 
be cleaned with a wire brush or with 
emery_cloth. Again, dirty or rusty 


metals are difficult to join. Now place 


the parts on a brick or a metal surface 
with the two edges butted together. 
Holding the torch loosely and the tip 
at an angle to the metal, lower the cen- 
ter cone of the flame to_within_one- 
sixteenth of an inch of the parts-and 
at a point farthest away from_you, 


Fig. 7-30. A welded joint of the type shown 
‘above is widely used in ornamental iron 


work. 


Ac this point, heat the two edges until 
they begin to melt together and form 
a small puddle of molten metal (see 
Fig. 7-30). Move the flame slowly to- 
ward you with a rotating or zigzag 
motion along the two edges of the 
metal, You can weld only. as fast as 
the metal melts. Continue this motion 
h the edge closest 


until you almost re 


Fig. 7-31. The addition of metal from a 
filler rod, os shown here, makes possible 


stronger joint. 
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to you. Just before reaching this edge, 
life the flame a little to prevent burn 
ing through the metal at the edge. 
Welding a Seam Using a Filler 
Rod. A filler rod is used in welding to 
add metal to the weld to produce what 
is-called a bead. This additional metal 
adds strength to the weld. About the 
only difference in welding when using 
a filler rod is that you are actually add- 
ing metal to the weld. The weld is 
started by creating a puddle of molten 
metal. The tip end of the filler rod 
is then lowered into the molten puddle 
(see Fig. 7-31). ‘The rod is melted 
with the flame of the torch tip as well 
as with the hear of the molten metal 
in the puddle. Add enough filler rod 
until a raised bead of metal appears 
and then raise the rod out of the pud- 
dle. Continue adding the metal to the 
puddle and rai 
you move the torch along the edges 
‘of the metals that you are welding to- 
gether, Continue this for the full 
Jength of the weld being made, Again, 
83 
just before reaching the edge of the 
plate nearest you, raise the flame of the 
torch a little higher to avoid burning 
a-hole in the metal right at the edge 
of the plate 


ng the rod out of it as 


Are Welding. 
method of welding thac uses an electric 
are to produce the heat for melting 
the metal. There are two general types 
of are welders. One supplies an alter- 
nating current for welding and is com- 
welder. 


monly known as an A 
AC 
former welder, which me 
transformer is connected to eithe! 
L0-vole circuit or to a 220-volk 
cuit, depending on the size of the 
welder. This device increases the cur- 
rent so that it provides enough heat 
to mele the metal being welded: The 
other type of welding unie supplies 
direct current for welding and 

Known as DC welder (see F 
32b). This machine usually contains 
a generator, which manufactures the 
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rod (see Fig. 7-32). As the welding 
rod is brought close to the metals to be 
welded, an are of electricity_jumps 
from the welding fod to the metals. 
The flash from the arc is very bright. 
For this reason a shield with dark col- 
cored glass in it is always used to cover 
the eyes and face before striking the 
are. The heat of this arc meles the metal 
and the welding rod at the same time. 
The metal from the welding rod drops 
into the molten puddle of me 
joins the two pieces together. 


06 Ane 


ELECTRODE HOLDER exedrRo0e 

Fig. 7-33. Are welding is used on heavy 

|, metol. 

joint, if made properly, is generally 
stronger than the metal itself 


(b) DC welder. 


Fig. 7-32. Are Welders. (Courtesy Lincoln 
Electrie Co.) 


Questions 

1, Name the three kinds of edges used 
fon sheet metal and describe each. 
How do we figure # 
to be allowed for a wired edge? 

The combination rotary machine can be 
used for what three sheet metal opera- 


current needed for welding. This gen- 
erator is usually turned or driven by an 2. 
electric motor or a gasoline engine. 

8 3 

When a DC or AC 
2 tions? 

chine is used, the metal being 4 rt is 9 seom and why is it used? 
welded must become a part of the elec- 5° Explain how to figure the allowonce of 
trical circuit from the machine. This metal necessary for © grooved seam 
is usually accomplished by having two 6. What is @ notch ond why must it be 


heavy rubber covered cables attached __ used in sheet metal work? 
7. What two methods may be used to wire 


‘amount of metal 


re welding 


to the machine terminals. One cable 


is known as the ground cable and is S*.099¢? cased ween 
fastened to the metal to be welded. oF metal? 


The other cable is called the electrode 9. 
cable. To it is attached an electrode 10. 
holder, into which is placed a welding 


Whet is the purpose of flux? 
Why ore soldering coppers made of 


copper? 
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11. Why is it necessary to use sal emmoniac 
‘when tinning a soldering copper? Can 
nother material be used to tin o sol- 
doring copper? 

Why is it necessary to have the metal 
soldered clean and to have each 
touching the other? 


2 


Ce TH a WE 
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Nome the different kinds of rivets. 
Give the reason for cleaning the metal 
ot the edge where itis to be welded. 
‘What type of flame should be used to 
do almost all types of welding? 
18, Why ie a filler rod added to 0 weld? 


13. 
M4 


15, 


ie le 


Decorating, Polishing, and 
Finishing 


This chopter covers the following subjects 


Abrasives for Polishing, 85 * Pe 
+ Preserving the Finish, 90 « 
Etching, 93 * Hamm 


99 * Fluting Tools, 100 # Dapping Punch and Dapping 


Finishing, 103, 


ing Metal Surfaces by Machine, 86 


ickling, 91 * Enameling on Copper, 92 © 
‘Morking, 96 * Chasing Tools, 97 © Matting Tools, 


103 * Metal 


hing and 
tooling. Most metals have a natural 
color and texture that can be brought 
out by polishing. Additional attrac 
tive effects can be secured with chem- 
icals that change the color of the 
inetal. Many attractive designs ean be 
achieved by the use of tools tha mark. 
the surface. 


Abrasives for Polishing 

Abrasive Cloths. Abrasive cloths 
do to metal what sandpaper does to 
wood. One such abrasive cloth is 
emery cloth, It is made by glueing a 
material called emery onto a cloth 
backing. Emery is a natural abrasive. 
Another abrasive used like emery is 
man-made and is called aluminum ox- 
ide. Aluminum oxide is better than 
emery for it is harder and therefore 
retains its sharp cutting edges longer. 
It is also made in much finer grades 
than emery cloth. These fine grains, 
such as those used on number 320 


aluminum oxide cloth, are especially 
adaptable for polishing nonferrous 
metals by hand, ‘The different grades 
of abrasive fineness are designated by 
numbers. There are nine different 
grades of emery cloth. Number 3/0 is 
the finest and number 3 is the coarsest. 
There are many more different grades 
of aluminum oxide cloth. A number + 
cloth will be quite coarse. Here, too, 
as the number becomes larger, such 
as $0 and $00, the grain becomes finer. 
9S 

Steel Wool. Steel wool is. satis- 
factory for polishing and cleaning of 
metal by hand. It is made in several 
grades of fineness. This is indicated 
by the fineness of the steel shreds 
from which the steel wool is made. 
These grades are designated by num- 
bers. The finest is number 0000, and 
number 3 is the coarsest, with 6 grades 
in between. Numbers 000 and 00 are 
the grades most commonly used for 
the polishing of nonferrous metals. 
Steel wool is especially useful on ir- 
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8-1, Polishing Lothe. (Courtesy Frederic 
B. Stevens, Inc.) 


regular and hammer-marked surfaces 
However, it will not remove deep 
scratches. “These should be removed 
with fine emery or aluminum oxide 
cloth. To polish a surface with steel 
wool, it is proper to form the wool 
into a firm ball. Then rub with a 
straight backward and forward motion 
until the desired finish is obtained. 


Polishing Metal Surfaces 
by Machine 


The smooth, lustrous, and highly 
glossy finish on a metal surface can 
be produced much more easily by a 
machine. Buffing wheels can be 
mounted on a drill press, a lathe, or a 
bench grinder. For safety and health, 
buffing wheels should be used on a 
polishing lathe equipped with a dust 
collector. The lint from the buffing 
wheel and the polishing compound 
is harmful if breathed into the lungs. 
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Fig. 8-2. Polishing and Buffing Spindles. 
(6) Grinding and polishing wheel arbor. 
(b) Tapered buffing spindle used with hard- 
center buffing whi 


(0) Spirally sewed buffing wheel, used for 
polishing and cutting down of the metal 
(Courtesy Frederic 8. Stevens, Inc.) 


(©) Concentric sewed buffing wheel, widely 
used in jewelry work. (Courtesy Frederic B. 
Stevens, Inc.) 


(b) Loose or sewed-once buffing wheel, ured 
for final finishing or coloring (high polish) 
of the metal. (Courtesy Divine Bros. Co.) 


of 


Fig. 8-3. Buffing Wheels. 


8s 
Polishing Lathes. The polishing 
industry uses many large and elaborate 


Fig. 8-4, Wheel Rake. (o) For 
raking loose buffing wheels. 
(b) For raking sewed buffing 
wheels. (c) Handle for rokes. 
(Courtesy The Manderscheid 
Co.) 
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polishing lathes. However, for school 
use, an ordinary grinder or electric 
motor with proper bearings and suffi- 
cient power can be substituted for a 
regular polishing lathe (see Fig. 8-1), 

Polishing and Buffing Spindles. 
Polishing and buffing spindles are at- 
tachments for electric motors (see Fig. 
8-2). They enable you to convert an 
ordinary electric motor into a polish 
ing lathe. 

Buffing Wheels. Mose buffing 
wheels are made from layers of circu- 
Jarly cut muslin, Enough single layers 
are placed one on top of the other to 
build up a thickness of from about 
one-fourth to three-eighths of an inch. 
Some different types and shapes of 
muslin buffing wheels are shown in 
Fig. 8-3. However, buffing wheels 
may also be made from cotton flannel, 
woolen cloth, chamois, canvas, sheep- 
skin, felt, and different kinds of leather. 

Buffing and Polishing Composi- 
tions. Buffing and polishing composi- 

ions are gritty substances (mild abra- 
sives) in cake form. 1 ly con 


sist of a mixture of a bonding agent 
such as tallow or oil, chemicals, and 
the grit, which is the cutting agent or 
abrasive. Many different cutting agents 
are used, such as emery, crocus, lime, 
tripoli, and others. ‘The bond holds 
the abrasive in cake form, making 
it possible for the composition to 
stick to a revolving buffing wheel, 
At the same time, the material acts as 
a lubricant during polishing. 
Greaseless Compounds. The grease- 
less compounds do not have a grease 
base, Basically, they are a compound 
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of glue and a sharp abrasive. When 
applied to a clean buffing wheel, the 
glue and abrasive stick and dry, form- 
ing a dry, greaseless surface. This sur- 
face cuts quickly and can be used for 
the cutting down of the metal surface, 
as well as for polishing. Greaseless 
compounds made in 
grades, of which coarse, medium, and 
fine are the most commonly used, 
Double-Duty or Cut-and-Color 
Compositions. The double-duty com- 
positions, as their name implies, per- 


are rious 


forn 


ishing a metal surface in one opera- 
8 


two operations at once by fin- 


Fig. 8-5. With a spiral sewed buffing wheel, 
polished surfaces can be obtained on cast 
ings a well as on the light-gage metols. 


tion, instead of in two. They are a 
combination composition that is made 
for both cutting down the metal and 
for coloring it or producing a high 
luster. A very beautiful polished sur- 
face may be obtained on copper or 
brass when buffed with this compo- 


sition 
Chrome Buffing Composition. The 
compositions that are made for the 
polishing of chrome are also excellent 
for the polishing of aluminum. A 
other advantage in using a chrome 
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buffing composition is that it can be 
used successfully on the same buffing 
wheels that have been used for polish- 
ing with a double-duty composition, 


This saves having a separate set of 
wheels for each type of composition. 

Wheel Rakes. Wheel rakes (see 
Fig. 8-4) recondition and shape the 
faces of the buffing and_polishis 
wheels. A proper wheel surface 
needed for efficient polishing, buffing, 
or coloring. A 

Using a Wheel Rake to Clean « 
Buffing Wheel. To recondition the 
working surface of a buffing wheel, 
hold the rake against the face of the 
buffing wheel and move it back and 
forth. Stop when the buffing wheel 
has been thoroughly cleaned. ‘The 
cleaning of buffing wheels is neces- 
through use they become 
neans that they become 
1 compositions and 


sary sin 
loaded, 
filled with bu 
metal that h: 
polishing. 
Buffing and Polishing Opera- 
tions. The polishing of a metal su 
face with power-driven equipment is 
hold 
against a revolving buffing wheel that 


This 


been cut away during 


done by the metal surface 


has been charged with a buffing com- 
position (sce Fig. 8-5) 

For the fast cutting down of the 
surface to remove scratches, a spirally 
sewed buffing wheel is used with a 
This type of 


greascless_ compound. 
material should never be used on a 
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buffing wheel that has had a grease 
base composition applied to it, for the 
glue in the greaseless compound will 
not stick to a buffing wheel that has 
grease on it. Following this, to obtain 
a high luster or color, which is the 
term employed in the polishing indus- 
try, a loose buffing wheel would be 

90 
used with a double-duty 
for copper or brass and with a chrome 
buffing composition for aluminum 
(see Fig. 8-6) 

Both the greaseless and the double- 
duty or chrome compositions may be 
used on either a sewed or a loose buff. 
“The selection of the buffing wheel used 
is governed by the results that the 
polisher expects. For example, a soft 
satin finish is obtained on copper, brass, 
or aluminum if a fine grade of grease- 
less compound is used on a loose buff- 


composition 


ing wheel. 

To polish a metal surface, select the 
composition to be used and apply it 
to the revolving buffing wheel. ‘Then 
apply the metal to the buffing wheel 
with a downward wiping motion, 
never up against the direction of the 
revolving wheel. A good, fast polish 
ing action is obtained when consider- 
able pressure is applied each time the 
metal is brought into contact with the 
buffing wheel 

Black streaks or deposits of the buff 
ing composition on the metal surface 
during polishing indicates that there 


Fig. 8-4. Coloring with loose 
buffing wheels is the final 
finishing of metal surface; it 
brings out the natural “color” 
or inherent beauty of the 
metal. 
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is either too much composition on the 
buffing wheel or that not enough pres- 
sure is being applied against the wheel 
with the metal, 

‘A good, safe practice to follow in 
buffing is to place the metal below the 
‘center of the wheel. Hold it in such a 
way that no sharp corners or edges 
can become caught in the rapidly re- 
volving buffing wheel. 


Preserving the Finish 


‘A coating of lacquer or wax may 
be applied co the metal to preserve the 
polished surface, First all grease from 
the polishing or buffing materials and 
all fingerprints must be removed. 
This can be done by washing the 
metal with very hot soap and water. 
Dry it with a clean, soft cloth, being 
careful not to touch the surface with 

a 


your fingers. Handle it with a cloth 
or with clean cotton gloves. Be certain 
that no lint remains. 

Polished or colored surfaces of cop 
per and brass should be preserved with 
a protective coating of lacquer, glass 
wax, or wax, Without such protec- 
tion, the polished surfaces may s 
becomes dull through oxidization. 

Lacquer Thinner. Lacquer thin 
ner isa solvent for lacquer. Iris used to 
thin lacquer that is too thick for spra 
ing or brushing, as well as for clean- 
ing brushes or other devices used for 
lacquering. 

Using Lacquer to Preserve a Pol- 
ished Surface. There are two types 
of lacquer, one for spraying and the 
other for brushing. Brushing lacquer is 
applied to a clean, dry surface with a 
soft camel’s hair brush, Apply the lac- 
quer as rapidly as possible with long, 
steady strokes. If the lacquer dries 
cloudy instead of clear, remove it with 
lacquer thinner and try again, follow- 
ing the same procedure. 

Using Wax to Preserve a Pol- 
ished Metal Surface. Wax or Glass 
Wax may be used as a protective coat- 
ing for polished articles. A coating of 


on 
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wax will not preserve the finish for so 
long a period of time as lacquer. Wax 
is generally applied to the metal sur- 
face with a piece of cloth. After dry- 
ing, it is rubbed vigorously with a 
clean, soft piece of cloth, which will 
bring out the sheen or polish. 


Pickling 

It is very important for the surface 
of the metal to be chemically clean be- 
fore you attempt to do any design 
work on it. Wiping with a rag or 
brushing with emery cloth will not do. 
The most effective way to clean metal 
is called pickling. This means that the 
item to be cleaned is immersed in a 
solution of sulphuric acid and water. 
Preparing the pickling solution. re- 
s special care and should be done 
only by an experienced person. The 
pickling solution is strong enough to 
burn your fingers and ruin your cloth- 
ing. 

A satisfactory. pickling solution is 
made by putting two gallons of water 
in an earthen or glass jar and adding 
‘one and a half pints of sulphuric acid, 
Caution: ALWAYS ADD ACID TO THE 
water, The metal may be put in the 


ys a few minutes of 
immersion is all that is necessary. Do 
not breathe the fumes that arise. Then 
remove the metal and wash it immedi- 
ately in running water. The cleaning 
process can be done better and faster 
if the pickling solution is warm. 


Enameling on Copper 


Copper enameling is the fusing by 
hheat of a powdered material onto a 
piece of meral to form a beautiful 
glassy surface. The powdered mate- 
rial, called enamel, is a special mixture 
of powdered glass. 

The essential equipment required 
consists of a kiln or a torch capable of 
heating metal to about 1,500 degrees 
Fahrenheit. Most of the required tools 
can be found in the shop and some 
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even in your kitchen at home. The 
kitchen implements that might come 
in handy are a pancake turner, short 
and long metal spatulas, a sieve or a tea 
strainer, and a salt shaker. The hand 
tools are files, tongs, hack saws, tweez~ 
rs, tin snips, ball pen hammers, some 
fine steel wool, and oil stones. 

Ie is best that your first project for 
enameling be of flat or shallow de- 
sign, such as a dish spun or raised 
from 18-gage copper. Once the proj- 
ect is ready, clean it with number 
(000 steel wool. Be most careful to keep 
your fingers off the cleaned surface. 
‘Then dip the copper in a pickling 
solution for a few minutes. Remove it 


8-7. Sift the enamel as evenly os pos: 
sible onto the metal. This should be done 
over a piece of paper so that the unused 
‘enamel may be saved. Always. work in 
such @ way that you will not breathe into 
your lungs ony of the fine particles of 
‘enamel 

and wash it in clear, cold water and 
dry it thoroughly, Caution; Wires 
USING THE PICKLING SOLUTION, DO NOT 
BREATHE THE FUMES FROM IT OR GET 
Lornes. 


TY ON YOUR HANDS OR 

The next step is to apply a coating 
of gum tragacanth to the surface to be 
enameled, Gum tragacanth may be 
purchased from your druggist ina di 
leaf form. Break and grind the leaf 
into a powder. Then stir one teaspoon- 
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ful of the powder into one cup of 
water. Allow this mixture to stand for 
about 12 hours. When ready to use, 
stir in some more water until the gum 
reaches a creamy consistency. Coat the 
side of the dish that is to be enameled 
with the gum solution, You are then 
ready to sprinkle the enamel through 
the tea strainer (see Fig. 8-7) evenly 
over the copper until a layer about one 
thirty-second of an inch deep has been 
obtained, Set the project to one side 
until itis dry. This usually takes from 
five to fifteen minutes. Next, place the 
metal on a planche, which is nothing 
more than heavy wire mesh sereen bent 
like this The planche holds 
the metal off the bottom of the kiln, 
thereby permitting the heat to cir- 
culate completely around the proj- 
ect, The metal is now ready for heat- 
ing. This may be done by a torch (see 
Fig. 8-82) for small articles or in a 
kiln (see Fig. 8-8b) pre-heated to 
1,500 degrees Fahrenheit, if one is 
available, 
The met 
become red hot. At this temperature, 
the enamel will mele and form a film 
over the metal, When the enamel has 


a3 


I and the enamel will soon 


(2) Torch method of enameling 
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completely melted to a smooth sur- 
face, the metal is removed from the 
heat and allowed to cool. If a design 
is to be applied, wait until your proj- 
ect is completely cool. Then dip it 
in the pickling solution, dry, and apply 
a second coat of gum and the next 
color of enamel before firing again. 
After the final firing, smooth all edges 
carefully with a file or oil stone so as 
not to chip the enamel. Polish the cop- 
per surface of the project and protect 
the polished copper with a coating of 
clear lacquer. 


Etching 

Etching is the process of producing 
a design by the chemical action of an 
acid on the metal. To etch a design, 
you must first protect those parts of the 
metal that should not be touched by 
the acid. This is done by painting the 
design with an acid-resisting material, 
such as asphaltum varnish. Before this 
erial can be applied, however, the 
‘metal must be cleaned and the selected 
design transferred onto the meta 

To clean the metal, first remove all 
scratches with a fine grade of aluminum 
oxide cloth and polish the entire sur- 


the 


Fig. 8-8. As the metol becomes red, 
enamel will stort to soften; at this point it 
In obout 15 seconds it will 
When the enamel is 


looks rough. 
start to smooth out. 
melted and smooth, remove from the heat 
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face with number 00 steel wool. Then 
wash the surface with white vinegar 
and let it dry. Be certain not to touch 
the surface to be etched with your fin- 
gers. Now, take the design you have 


selected and trace it onto a piece of 
a4 


tracing paper. Next, cut the tracing 
paper with the design on it to the exact 
size of the area to be etched. Take a 
piece of graphite paper and cut it to 
the same size as the tracing paper. 
Graphite paper should be used rather 
than carbon paper, for all types of car- 
bons will not stick readily to a metal 
surface. Lay the graphite paper on the 
metal and place the design on top of 
the paper (see Fig. 8-9). Attach both 
to the metal with Scotch tape, Trace 
over the design with a hard lead pen- 
cil to transfer it onto the metal. Now 
remove the tracing and graphite paper 
from the metal and trace over the de- 


sign outline on the metal with a scriber 
Ic is now necessary to remove the 
g 
lacquer thinner, turpentine, or hot soap 
and water. The removal of the graph- 
ite lines eliminates the possibility of 


aphite lines, This can be done with 


(©) Kiln 
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the acid’s eating under the edges of the 
asphaltum and leaving an uneven 
etched edge or line. 

‘A good grade of black asphaltum 
varnish can be used to resist either hy- 
drochloric or nitric acid. It is most 
important, however, before you start 
to paint, to decide which portions of 
the design are to be shiny after eccb- 
ing and which parts are to be etched. 

I 


VEIN. LINE 


ASPHALTUM 
VARNISH 


Fig. 8-10. The parts covered with 
asphaltum will not be eaten by the 
acid; therefore, they will be shiny 
after etching, 
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Black out all che parts of the design 
that are nor to be etched. A good 
pointed brush should be used. One 
heavy coat ought to be sufficient. If 
any brown spots show, they should be 
touched up, for the entire design 
should be a solid black. Vein lines are 
often a part of a design. When they 
are desired, it is necessary to black out 
the whole design. Then, before the 


TRACING 


GRAPHITE PAPER 
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acid-resisting material hardens, take a 
stick sharpened to a point and draw 
in the vein lines (see Fig. 8-10). Clean 
the point of the stick after each stroke. 
Allow the asphaltum to dry until ic is 
firm, but not hard and brittle. When 
etching aluminum, a solution of one 
part of hydrochloric acid to two parts 
of water is used. For etching copper 
or brass, a solution of two parts of 
water to one part of nitric acid is used. 
(TION: ALWAYS POUR ACID INTO THE 
waren. NEVER POUR WATER INTO THE, 
act, Acid should be stored and mixed 
only in glass or earthenware containers. 
When using acid, always work near an 
open window or in a well-ventilated 


area, since the acid action on the metal 
creates strong acid fumes. 

When etching the bottom of bow! 
the metal bow! may be used as the eon- 
tainer for the etching solution (see Fig. 
8-I1a). In such instances, the asphal- 
tum must be painted up to and over the 
edge of the bowl, Thus, a means is 
provided for pouring the etching solu- 
tion out of the bow! after etching, For 
etching flat pieces, the etching solu- 
tion is poured into a glass container 
and the metal is suspended or laid in 
the solution as in Fig. 8-11b. At this 
point the actual etching begins. Pour 
the etching solution into the prepared 
metal bowl, covering all the parts to be 
etched. After a few minutes, the acid 
will begin to boil and eat away at the 


ally the process of etching requires 
from 15 to 45 minutes. If the solution 
boils too fast, dilute it with water. An 
etching solution that is too strong 
works too fast and loosens or raises the 
‘edges of the asphaltum. When the de- 
sign has becn etched deep enough, 
pour off the etching solution. Then 
wash the metal under cold, running 
water until all traces of the solution 
have been removed. If the etching is 
not deep enough, the process is re- 
peated by a second application of acid. 

To remove the asphaltum from the 


metal after etching, cover it with tur- 
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Fig. 8-11. In (a), only enough acid is used 
to cover the design, but in (b) the entice 
article is placed in the acid. 


pentine and leave it until the asphal- 
tum is soft. Then a clean cloth may be 
used o wipe off the asphaleum. After- 
wards, the metal should be washed 
with hor water and soap. 


‘The project may be completed by 
being polished with number 000 steel 
wool. If a high polish is desired, use a 
buffing composition on a. polishing 
lathe (sce Fig. 8-5). 

A two-tone effect can be had by 
leaving the etched surface unpolished. 
‘This serves as a contrasting background 
for the bright areas, which were pro- 
tected by the asphaltum. Polish only 
the protected areas. 

Asphaltum Varnish. Black asphal- 
tum varnish is a good acid-resisting ma- 
terial because it is not affected by most 
acids. For this reason, it is the most 
commonly used material for painting 
the design prior to etching on metal 
with acid. When asphaleum is too thick 
for painting fine lines, icmay be thinned 
with eurpentine. There are other com- 
mercial acid-resisting materials that 
can be used in place of asphaltum var- 
nish. 


Hammer Marking to Decorate 


3642 
the Surface of Metal 


The hammer marking of metal 
sometimes called peening is a process 
of decorating the metal surfaces by 
making round indentations with the 
peen end of a ball peen hammer (see 
Fig. 8-12a). Long, narrow marks can 
be made with the peen end of a rivet- 
ing hammer, as shown in Fig. 8-12b. 
The pen end of both hammers should 

Ls 
be smooth and highly polished. To 
hammer mark the surface of a piece of 
metal, pl ching solid, 
such as a pounding block, and strike 
ic with light blows, u 


¢ it on son 


another. 


Chasing Tools 


Chasing tools are small tools like 
chisels or round end punches. ‘Their 
shapes depend on the type of line or 
design desired. For this reason, they 
are made in a large variety of sizes to 
fit the work and the type of chasing 


() 
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Fig. 8-13, Chosing tools are made from 
6" to %4" square tool steel about 414" ong, 


to be done, They may be purchased 


or made from tool steel (see Fig. 8- 
13). The rough shaping of the work- 
ing end is done by filing or forging. 
The chasing end is then carefully fi 
ish filed, polished, and hardened (see 
“Hardening of Steel”). After harden- 
ing, the end is tempered to a light 
straw color (see “Tempering of 
Steel”.) The different types of chasing 
tools are called tracers, punches, tools 
for line work, and planishers, which 
may be either round or flat, 

Using Chasing Tools and a Ham- 
mer to Chase a Design on Metal. 
Chasing is the method used to raise 
in relief a design that has been trans- 
ferred onto a surface of the metal to 
produce an ornamental effect. Simple 
chasing, such as veins in a leaf, can be 
done by placing the project on the 
end grain of a wooden block. Chasing 
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of larger designs is done with the metal 


SS mounted on chasing pitch. Chasing 


Fig. 8-12. In hommer mi 
often becomes wavy. 
ting the metal too hard. 


ing, the metal 
is covsed by hit- 


pitch can be bought in bulk, melted, 
and poured into a pan one inch or 
more deep and slightly larger than the 
sheet of metal being chased. To mount 
the metal on this pitch, oil the back 
side and heat both the metal and the 
pitch. Then press the metal into the 
pitch with the oily side down, When 
the pitch has cooled, the metal is 
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(b) Tracing vein lines in o leaf 
is done only from the bock 
side. 


to eneex oerrn ano. 
‘iu neession 


Fig. 8-14. The chasing of vein lines as shown is done only 


(@) Oullining of the design 
with the tracer mokes possible 
‘good sharp break lines. 


intricate designs require an ossortment of chasing tools. 
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backed by the hard pitch and is ready 
to be worked upon. 

Now select the tracing tool that will 
be used to outline the design (see Fig. 
8-14a), Hold the tracing tool on the 
line so that its top is slanting slightly 
away from you. Tap the tool with 
a chasing hammer and move it toward 
you as shown in Fig 8-14b. Each 
Forward movement of the cool should 
overlap its previous location. When 


the design has been traced, heat the 
metal and remove it from the pitch 
Clean off the pitch and straighten out 
the metal. Now oil the side of the 
metal that has the raised outline of 
the design on it. Again, mount the 
metal on the pitch. With the round 
nose and oval chasing tools, work up 
the design within the raised outline. 
Remember that you are working on 
the back side of the design. I is often 


(©) Round or ball end tools 
core used to chase 0 rounded 
surface. 


‘The more 
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possible to use templates when chasing, 
as in Fig. &-14c. They are a great 
help because when you work from the 
back of the metal, it is sometimes dif- 
ficult to visualize how the front will 
look. Remove the metal from the 
pitch, turn it over, and again mount it 
on the pitch. The project should now 
be modeled or worked on the face 
side until smooth, 


Matting Tools 


A matting tool is a type of punch 
that can be used to create a design on 
soft metals, The end of the punches 
can be of various sizes and shapes, such 
as round, square, oblong, or triangle. 
Further decorative effects can be pro- 
duced by marking the end of the 
punch with dots or criss-cross lines. 
‘The over-all design on the metal is 
produced by repeatedly impressing 
this design over the entire surface to 
be decorated. ‘The art metal worker 
usually makes his own matting tools, 
and soon accumulates quite an assort- 
ment. 


Fig. 8-15. Matting tools ore generally made 
from 1" to %" square pieces of tool steel 
about 4%” long. 
100 
Using Matting Tools to Decorate 
a Metal Surface. To decorate a sur- 
face by matting, select a matting tool 
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with the design desired for the back- 
ground effect. Place the metal proj- 
ect on a smooth, solid metal surface 
Hold the matting tool on the metal 
and strike it with a hammer hard 
enough to transfer the pattern from 
the end of the matting tool onto the 
surface of your project. After this, 
move the tool over so that its edge 
touches the mark just made. Strike 
the tool again, Continue until the en= 
tire background has been matted (see 

Fig. 8-16. Matting tools should Fig. 8-16) 

always be used on soft nonferrous 

metal. If they ore vied on other Fluting Tools 

metals, the design on the tool will — Fluting tools (sce Fig. 8-17) are 

paigabseey made from two hardwood blocks and 
are generally designed for specific proj- 
ects. The bottom block usually has the 

(6) Hardwood stokes ore used to flute both fot end curved shape of the desired flute carved in it, 

eine The top block, known as the tracer, 

is used to force the metal down into the 
depression (flute) of the bottom 
bi 


a8 locations for flutes, 


Fluting. A flute is a concave 
channel made in metal trays and bowls 
to decorate them. It is created over 
a hardwood stake with the aid of a 
hardwood or metal fluting tool. The 
flutes are usually made on lines that 
Jo MAKE FLUTES radiate from the center of the object 
Se wite NSIDE OFA co its outside edge (see Fig. 8-172). 

‘The hardwood stakes are made by 
shaping them to fit the contour of the 

object to be fluted (see 3-16b and e). 

FLAT SURFACES JO MAKE FLUTES The groove for the flute is carved into 

Aa OF A BOWL the end of one of the stakes and the 

end of the fluting tool is made to con- 

form to this groove (see Fig. 8-17¢ 
and d) 

When the two wooden tools have 
been made, you are ready to make the 
flutes. Place the metal on: the hard- 
wood stake with the selected location 
for a flute directly over the groove. 
Now place the fluting tool on the 
metal, directly over the groove, and 
force the metal down and into the 
groove by hitting the fluting tool with 
a hammer or mallet (see Fig. 8-17d). 
‘This will seldom form the complete 
flute. It may be necessary to move 
the tool several times before a single 


GROOVE FOR 
THE FLUTE 


(6) The fluting tool is made 
to conform to the shope of 


the groove in the stake 
with which it isto be used. 


(@) The groove in the wooden block should be @ little 
larger than the flute desiced, and the fluting tool should be 
« little smaller than the groove. 


Fig. 8-17. The single-groove fluting stake is far more commonly used than the multiple 
groove stake. 
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(0) Doping punches. 


(©) The indentation is 
made in the wood with 
the punch. 
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flute is fully formed. Shift the metal 
for the next flute and continue this 
process until all the flutes have been 
made. 


Dapping Punch and Dapping Die 
Dapping tools are used to decorate 
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Fig. 8-18. Domes are raised from the back side metals. 
of the metal. This makes © rounded dome on the Using the Dapping Punch and 
front side, which often odds to the oppearance of Die to Decorate a Metal Surface. 
the design. 


(©) Doping die. 


(4) Use noils a+ guides 
whenever ponsble. 


the surfaces of metal. The dapping 
punch (see Fig. 8-182), when used 
with the dapping die (see Fig. 8-18b) 
or a depression in a wooden block (see 
Fig. 8-18c), will form domes or, as 
they are sometimes called, beads on the 
surface of nonferrous or precious 
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The raising of domes is done by first 
laying out the locations for the domes. 
These points are then placed directly 
over the indentation in the block. The 
dome is raised by hitting the punch 
with several light blows of the ham- 
mer. It is possible to use mails to fix 
the location for domes if notches are 
part of the edge design as shown in 
Fig. 8-18d. 


Metal Finishing 

Metal finishing is the process of 
beautifying the surface of a metal ob- 
ject. This can be done in many ways, 
Good results can be attained with 
chemical or by applying heat and cil. 

Chemical Finishes. There are a 
great number of chemical processes 
for finishing metal. Some of them are 
very complex and require a great deal 
of equipment. However, there are a 
few relatively simple and easy meth- 
ods that can be used in a school shop. 

Shades of Brown to Black on 
Copper. Copper scems to lend itself 
to chemical finishing better than brass 
or aluminum. Liver of sulphur (po- 
tassium sulphate) will produce shades 
of brown to black on copper. To pre- 
pare the solution, dissolve a small piece 
about the size of the end of your 
thumb in about a pint of water. Dip 
or suspend the article to be colored in 
this solution. After half a minute to 
a minute, remove the article from the 
solution. If the color is the shade de- 
sired, let it dry; do not wipe the metal 
witha cloth. For a darker shade, dip it 
asecond time. When dry, polish it with 
fine steel wool. Shading can be done 
by polishing more in some places than 
in others. 

Using Heat and Oil to Color the 
Surface of Black Iron or Wrought 
Iron. When heat is applied to steel, 
the metal will change from a light 
straw color to a dark purple as it be- 
comes hotter. These colors cannot be 
seen unless the metal has been polished. 
When using this method to color 
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metal, the heat should be applied with 
an open flame, such as is produced 
with a Bunsen burner or a welding 
torch. As the metal becomes hot, move 
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the flame or the metal so thar the entire 
surface that you wish to color will 
turn the same color at the same time. 
When the desired color appears, cool 
the metal in clear, cold water and let 
it dry. Do not wipe it with a cloth. 


Questions 
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The colored surface should then be 
protected with clear lacquer or wax. 

Another method of finishing that 
can be applied to iron or steel is to 
scorch oil onto the surface. To do this, 
heat the metal until it will scorch the 
oil. The oil can be applied with a satu- 
rated rag. Linseed oil will give a brown 
color, whereas machine oil will pro- 
duce a black color. 


1. Is all steel wool alike? if not, exploin 6. What is the difference between grease: 
the difference. less ond double-duty buffing comp 
2. Why is it necessary to apply o protec: _ tion? 
tive coating to copper and brass? 7. Explain when to use o sewed buffing 
3. What is the acid used to etch copper? wheel ond when to use © loose buffing 
1s i used at full strength? whe 
4. Asphaltum varnish is used for what 8 What is meant by the word “coloring”? 
purpose when you are eiching? 9. Is it practical to use o greaseless com- 
5. What are two reasons why black streaks pound on @ buffing wheel thot hos hod 
cof buffing composition may form on the double-duty or chrome composition 
metal surface while buffing? on it? 
105 9g 
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Metal Spinning 


This chopter covers the following subjects: 


Spinning Lothe, 105 * Spinning Tools, 106 * Chucks for Metal 
1, 108 * Metals Adoptoble to Spinning, 109 * Spinning Metal, 


Metal spinning is a fascinat- 
‘As we have learned, metals 


ing art 
can be formed into various sh: 
bending, by forging, by mol 
by machining with cutting tools. Spin- 
ning is another way of shaping metal. 
Spinning is accomplished by revolv- 


ing a sheet metal disc in a lathe and Pp 


pressing a hand tool against the disc. 
The sheet metal dise takes the form 
and shape of the wooden chuck (see 
Fig. 9-1) against which it is being 
pressed. 


Metal Spinning Lathe 


‘A metal spinning lathe (see Fig. 
9-2) should be solidly built, because 
it usually is run at fairly high speeds, 
ranging from 600 to 1,800 revolutions 
per minute. The headstock is equipped 
with end thrust bearings capable of 
withstanding heavy thrusts for long 
.ds of time. Although an ordinary 
Jathe can be used for metal spinning, 
the bearings are seldom built heavy 
enough to withstand the strain placed 
upon them. 

‘The metal spinning tool rest (see 
Fig. 9-3a) is a very important part of 
the lathe for metal spinning. Two es- 
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sential parts of the tool rest are the 
fulcrum pins (see Fig. 9-3b). In use, 
the spinning tool is placed on top of 
the tool rest and is held against one of 
the fulcrum pins. ‘Two fulcrum pins 
are generally placed in readiness in the 
tool rest, one for the spinning tool and 
one for the backstick. 

In metal spinning at a lathe, a spe- 
cial type of tailstock live center (see 
9-4) is used. It is constructed in 
such a way that the point revolves on. 
ball or roller bearings. These bearings 
are necessary because a very heavy 
pressure is exerted against this live cen 
ter during the spinning process. 
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Spinning Tools 

The six hand tools shown in 
19-5 are needed to do simple metal 
ing, These tools can be purchased, 
although many good metal spinning 
craftsmen like to forge their own tools 
from %” or %” drill rod. Note care- 
fully the shape of each tool. ‘These 


CHUCK MADE OF 
WOOO OR METAL 


Face 
PLATE 


TO FIT PIN OF 
Taustoce 
LING CENTER 


5 


Fig. 9-1. Metal spinning chucks that are go- 
ing to be used repeatedly are often made 
of metal, or of wood with a metal shell spun 
over the wood and fastened to the chuck, 


shaped ends must be carefully formed, 
hardened, and polished to a glass-like 
finish. Each tool serves a special pur- 
pose in forming the metal. The handles 
are large to make it possible to hold the 
tool between the arm and the body. 
Sections from old baseball bats make 
suitable handles for these tools. 

“The end of the round nose spinning 
tool (see Fig. 9-5a) is shaped like the 
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a 
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Fig. 9-2, Metal Spinning Lathe. (Courtesy Oliver Machinery Co.) 
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Fig. 9-3. The holes in the too! 
rest provide a means for 
moving the fulerum pins os 
needed while spinning, 


TO FIT TOOL REST HOLDER 


nose of a rifle cartridge. It is used for 
the spinning of small pieces and for 
the final shaping into corners and stall 
grooves. 

The tongue tool (see Fig. 9-Sb) 
may be the first tool used in starting 
the actual spinning operations. It is 
used for forming the metal against the 
chuck and is sometimes used for 
smoothing out the tool marks that may 
have been made while spinning. 

The ball tool (see Fig. 9-Sc) is used 
to spin the metal into radius depres- 


sions and __, portions of the 


alot 


e 
vend 10 
FIT LATHE 
\p0se FITIN 
Fonte 
woes 


chuck, 
The trimming tool (see Fig. 9-Sd) 


is used to trim the disc to size before 
you start spinning. Two styles of trim- 
ming tools are used, the diamond point 
and the round nose. Although the dia- 
mond point is the more widely used, 
the round nose is often used by some 
spinners. 

The beading tool (see Fig. 9-Se) is 
used to roll beads on the edge of spun 
articles. The groove in each beading 
roll, of which there may be several, is 
made to the size of the bead to be 
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rolled. 

The backstick (see Fig. 9-5f) is used 
to support the back side of the metal 
being spun. It is about one inch in di- 
ameter and fourteen inches long. One 
end of it is planed to a flat wedge. Old 
broom handles make good backsticks. 


Fig. 9-4, A toilstock live center is used in 
metal spinning, as it is the pressure against 
this center that holds the metal against the 
chuck during the process of spinning, 


108 
Chucks for Metal Spinning 


Chucks for spinning metal are usu- 
ally made of solid blocks of wood. 
The metal is forced to take the form 
of the wood chuck. Chucks are gen- 
crally made of maple or birch. They 
are fastened to the face plate of a lathe 
and then turned to the exact size and 
shape of the finished article. 

Chucks for spinning metal are of 
two types, the solid and the collap- 
sible (or sectional). ‘The solid, some- 
times called a one-piece, chuck (see 
91a) is the more commonly use 
Ics, also, the easiest chuck to make and 
the one on which you will do almost 


all your spinning. However, as you 
become skilled in spinning, you may 
want to make a project that is shaped, 
let's say, like a bowling pin. =<) 
Now, when you spin the metal around 
this shape of chuck, you 
would ordinarily be unable to remove 
the metal from the chuck. However, 
if the chuck were made of pieces or 
sections, you could remove a piece of 
the chuck at a time. This is the prin- 
ciple of the sectional chuck (see Fig. 
9-6). Another type of chuck that may’ 


THE SURVIVOR VOL. 8 3648 THE SURVIVOR VOL. 8 
holding the metal to the chuck during 
the spinning. This is done with a 
follow block (see Fig. 9-1b), which 
is a piece of wood turned on the lathe 
to the same size as the base of each 
chuck, or slightly smaller. The work 
side of the follow block is perfectly 
= flat and the other side is bored to 
fit the point of the spinning center. In 
@ use, the metal is held between the base 
of the chuck and the follow block by 
_ pressure from the tailstock and the 
spinning center. 


Metals Adaptable to Spinning 


Virtually any sheet metal can be 

led that the person doing 

ng is highly skilled and pos- 

sesses the proper equipment. However, 

certain metals lend themselves more 

readily to the process of spinning than 
m0 
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KEY PIECE 

others, ‘They are the nonferrous met- 

als (that is, those containing no iron), 

such as aluminum, copper, brass, and 

pewter. 

Each of these metals possesses a high 
degree of ductility, which means that 
it can be drawn out, hammered thin, 
or easily formed without being 
stretched beyond the point where it 
will break. However, in working, 
these metals become hard. As we have 
seen, this is known as work hardening. 
To overcome this hardness, they are 
annealed or made soft again by heat- 
ing and then cooling rapidly. (See 
“Annealing of Nonferrous Metals.") 
After proper annealing, the metal 
should again be as soft as when you 
first started to work on it. 

All these metals are soft and scratch 
easily. ‘The careless handling of the 
metal ean only make extra work for 

Fig. 9-7. Breakdown chucks are used in spinning deep objects. you, since all the scratches must be 
removed before a good polishing job 
Beisel [cle rookdonun ‘clna Faxed stopet lll etchcas nl thecteenite nisl Da 
(see Fig. 9-7). This chuck is used 8} making of a straight-sided cylinder, 
only to spin the metal down step “1 for example, a drinking glass or a vase. Spinning Metal 


bysep hy by (Ty (othe fine Some means must be provided for Free she chuck must be turned to 


STEP I ster 2 STEP 3 FINISH CHUCK 
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oral 


a-HEIGHT 


OF OBJECT 


b-RADIUS OF BASE 


Fig. 9-8. No set rule con be applied to determine the size of disc to be used. With practice 
‘ond experience you soon lear how large o disc is required, 


m1 
the same size and shape that the finished 
project is to be. A chuck can be made 
for each individual job, or may be used 
for spinning any number of like pieces. 
Determining Size of the Dise to 
Be Used. To determine the size of the 
metal dise to be cut for use with a 
chuck, a rule-of-thumb method is gen: 
rally used (see Fig. 9-8): Measure 
the height of the object or the chuck 
from the base to the rim, a, and add 


this amount to the radius of the base, b 
When this rule is followed, the disc is 
slightly than_ needed. 
Practice at spinning will soon show 


usually larger 
about how much to reduce the disc 
size to avoid using too large a piece of 


metal, Caution: ALWAYS REMOVE ALL 


Fig. 9-9¢. 


SHARP EDGES AND MURRS FROM THE 
EDGE OF THE METAL DISC WITH A FILE 
BEFORE STARTING TO SPIN. 

Spinning Metal. Place the dise of 
metal between the chuck and the fol- 
low block (see Fig. 9-9a). Then cen 
ter the disc as closely as possible by 
Now with the hand wheel of 
the tailstock, tighten the follow block 
against th 
of centering the disc is to adjust the 
tool rest para ie bed of the 
and nd one-half 
inches away from the edge of the 
id place the 
backstick between the edge of the disc 


sight 


ral disc. Another method 


lel to 
lathe about one 


metal. Start the lathe 


and the tool rest as in Fig. 9-9b. After 
doing this, carefully and very slowly 


The dise is ploced between the chuck and the fallow block. 
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loosen the handwheel of the tailstock 
spindle while at the same time pressing 
the backstick against the revolving 
metal disc. Watch the disc carefully 
and you will find that the pressure 
from the backstick will cause it to cen- 
ter itself. Now quickly tighten the 


Fig. 9-9b. The disc may be centered with 
the back stick. However, itis safer to center 
it as closely ox possible by sight and then 
trim the die 
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follow block against the metal, The 
first method is considered the safer of 


the two. 

Once the metal has been centered, 
it must be hooked onto the base of a 
spinning chuck. ‘To do this, move the 
tool rest back about two to three 
inches from the edge of the disc. Start 
the lathe and apply a lubricant to the 
outer surface of the metal (see Fig. 
9-9). This should be done carefully 
when too much lubricant is used, it 
may be thrown off the metal disc 


through centrifugal force and be splat- 
tered about. Several kinds of lubricants 
may be used; however, for school use 
on copper, aluminum, or brass ordi- 
nary brown laundry soap or candle 
stick satisfactory 
While applying the lubricant and dur- 
ing the process of spinning, care must 
be taken so that neither the hand nor 


has proved. very 


f) the fingers will come in contact with 


the edge-of the revolving disc 
Insert the fulerum pin in the tool 
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Fig, 9-9, The metal should be hooked 10 
the chuck as soon after being centered os 
possible, as the hooking of the metal makes 
it impossible for the disc to move off center. 
1B 
rest; it should be about one to two 
inches back from the outer surface of 
the disc. Then set the speed of the 
lathe between 1,000 and 1,400 revolu- 
tions per minute. Carefully study Fig. 
9-9d, which shows the correct method 
of holding a spinning tool and its posi- 
tion on the tool rest when hooking the 
metal, Using the round nose tool, and 
with body pressure, move the handle 
of the tool to the right. The pressure 
of the spinning tool shapes the metal 
over the edge of the chuck, hooking 
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lubricated before spinning. 


FULCRUM. 
IN| 
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When the disc is smooth and run- 
ning without wobbling, turn off the 
lathe and move the tool rest up to 
within about one-fourth of an inch 
from the disc. Stare the lathe, with a 
trimming tool held firmly on the tool 
rest; carefully trim the edge of the 
metal until a cut is taken all the way 
around the outside edge of the disc 
(see Fig. 9-9f). During the process of 


trimming, small burrs are made at both 
114 


Fig. 9-9. The disc must be sides of the trimmed edge. ‘They are 


easily removed while the disc is re- 


FALLOW 
= BLOCK 


FuLoRUM 
— in 


|_ SPINNING 
‘TOOL 


Fig. 9-9e. When it is not possible to smooth out the waves and wrinkles with the back 
stick, semove the metal from the chuck ond use @ mallet and stal 


the disc to the base of the chuck (see 
Fig. 9-94). A number of short up and 
down strokes will form from one 
fourth to one-half inch of metal to 
the chuck. This process may cause 
waves or wrinkles to form in the metal. 

To remove these waves, both the 


backstick and the spinning tool are 
used. Insert a second fulcru 


the left of the metal, 


pin to 
Hold the back- 
stick against’the left side of the metal 
and the spinning tool against the right 
side (see Fig. 9-9). While exerting 
equal pressure on both tools, move 
them slowly toward the outer rim of 
the metal. Repeat if necessary to 
smooth out the wrinkles. 


volving by holding a coarse double 
cut file against each edge as in Fig. 
9-9g. 

After the edge has been trimmed, 
stop the lathe and move the tool rest 
back from the disc approximately two 
or three inches. Insert both the ful- 
crum pins in the tool rest. Start the 
lathe again and lubricate the metal. 
You are now ready for the final form- 
ing of your project onto the chuck. 
To do this, hold the tongue tool on 
the tool rest the same as when you 
hooked the metal onto the base of the 
chuck. Starting at the base of the 
chuck, move the handle of the tool to 
the right and upward as shown in Fig. 
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9-9h. Work the spinning tool so that 
the metal is gradually formed toward 
the chuck. If the metal waves or 
pport it with the back- 
stick. ‘This is done with the tool and 
stick moving from the center out 
to the edge as the metal is formed 
toward the chuck. Your next step is 
the metal onto the chuck with 
a reverse operation of the tool (see 
Fig. 9-91), that is, working from the 
outer edge down to the center. Metal 
spinners use a combination of these 
two tool movements from the center 
toward the outer edge and from the 


Fig. 9-9h. The spinner applies pressure on 
the metal with @ long-hondled blunt tool, 
Note the movement of the tool os indicated 
by the orrow. 


Fig. 9-9f. The edge of the disc is trimmed 


until it runs tev. 


Fig. 9-91. The spinning tool is guided with 
the honds, arms, and body. The pressure of 


the tool ogainst the metal couses it to form 
Note the 


fr flow snugly over the chuck. 
movement of the tool as indicated by the 


A coarse file removes the burrs Fig. 9-9). Trimming the dise 


Fig. 9-99. 


made in trimming of the disc. to the finished size. 
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outer edge toward the center as the 
metal is spun, The outward move- 
ment stretches and thins the metal. 
The inward movement pushes the 
metal back toward the center or com- 
presses it, The use of these two tool 
movements helps in. maintaining the 
original metal thickness. Continue 
spinning until all but about one-fourth 
of an inch of the metal is laid onto 
the chuck to trim 
as in Fig. 9-9} to the finished 


You are now read 


stick to stort the bead. 


TOOL REST NO 
FULCRUM PINS 


TRIMMING TOOL 


Fig. 9-9m. If it oppears that too much metal 
is being rolled to form the bead, trim off the 
surplus metal. 

i? 
Polishing Metal That 
Has Been Spun 


Whenever you polish a spun ob- 
ject, the tool rest should be removed 
from the lathe. Then remove the lubri- 
cant from the project. The final pol- 
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size. Remember always to remove the 
burrs caused by trimming. Now fin- 
ish spinning the metal onto the chuck. 
If necessary, remove any tool marks 
with the planisher or the tongue tool. 
Copper or brass will harden during the 
process of spinning. To overcome tl 
work hardening of the metal, remove 
it from the chuck and anneal it as 
often as necessary (see “Annealing of 
Copper, Brass, and Aluminum”), 


BACK STICK 
‘UNDER METAL 


TOOL REST. 00 NOT 
USE FULCRUM PINS, 


sick to roll the bead. 


9-9k. Applying pressure with the back 


TOOL REST 


FULCRUM PIN 


Fig. 9-9n. Apply pressure upward and 
sidewise against the beod, causing it to roll 
round until the edge of the metal touches 
the body of the object being spun. 


ing of copper, brass, or aluminum 
may be done with number 000 steel 
wool or 320 grit aluminum oxide 
cloth. This is followed with double 
duty buffing composition that has been 
applied to a paper towel. Hold the 
paper towel and composition against 
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the surface of the revolving metal until 
a high polish is obtained. Always use 
paper toweling, for it will tear if it 
becomes caught, and you will avoid 
injury. To polish the bottom of the 
project, remove the follow block and 
polish the bottom the same as you did 
the outside. After the bottom has been 
polished, the metal is removed from the 
chuck; it is turned around and the 
bottom is set against the chuck with 
the follow block inside the project, 
You can now polish the inside, follow= 
ing the same procedure as used on the 
outside. 


Us 

Rolling a Bead on the 
Edge of a Spun Object 

When a bead is to be rolled, add 
about one-fourth of an inch to the 
radius of the dise before cutting. Lock 
the disc in the lathe and spin the metal 
to the chuck. Trim the edge so that 
the metal for the rolled edge is project- 


Fig. 9-91. Applying pressure upward whileing out from the chuck. ‘The exact 
tthe same time turning or rlling the bock amount of projection for a rolled edge 


is difficult to determine; it is a matter 
‘of experimenting, After the amount 
of projection has been decided, hold a 
hardwood stick with rounded end 
against the right side of the metal and 
at about the center of the bead. With 
the backstick against the left side and 
at the outer edge, force the rim back 
and slightly to the right as shown in 
Fig. 9-9k. You can now roll over the 
edge, using the backstick (see Fig 
9-9], m, and n) or the beading tool 
(see Fig. 9-90). After forming the 
bead, remove the project from the 
chuck (see Fig. 9-9p) 


Questions 


1. Why must ¢ teilstock live center be used 
when spinning? 

2. Explain the use of the fulerum pin when 
pinning, Why does the metal spinner 
vse two fulerum pins? 

3. Nome the three different kinds of metal 
spinning chucks and exploin their use. 

4. What is the purpose of the follow 
block? 
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Fig. 9-9p. A spun lomp 
shade before final 
polishing. 


5, How can you determine the size of the 
metal disc for use with each chuck? 

6, What two methods can be used for 
centering the dise between the chuck 
and follow block? 

7. Name the material used as o lubricant 
for the dite when spinning, 


Fig. 9-90. A beoding 
tool may be used when 
rolling  beod. 
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ia: 9-9q. In polishing the inside of the 
project, the operator must be careful, as the 


revolving edge is sharp. 


«still, on a flat board. As you work with 


Whot is the purpose of the backstick? 
Explain the reason for working the tool 
toward the center of the metal ond 
then away from it when spinning. 

From what moterials ore the chucks 


for spinning usvelly mode? 


Yee 10 
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Ornamental Jron Work 


This chapler covers the following subjects: 
Designing the Scroll, 119 © Bending Tools and Their Uses, 119 * Fasten: 


Designing the Scroll 


piece must be carefully designed. 


Ornamental iron work is an design you select should be drawn 


ancient craft. 


your metal to form the design, ic will 
ibe necessary to lay the project on the 


drawing frequently to see how the 
curves compare 


Bending Tools and Their Uses 


Wrought iron or band iron, which 
is usually used for ornamental work, 
can be formed into shapes without 
heating, This is called cold bending. 
The hammer, vise, wrenches, anvil, 
and the bending fork set (see Fig. 
10-1a), bending jig (Fig. 10-1b), or 
bending forks (Fig. 10-1¢ and d) are 
the tools used by the craftsman to ob- 
tain the graceful bends and scrolls of 
metal that look so well 


Using a Monkey Wrench and a 
Vise to Twist Flat or Square Me 
The spiral twist is an attractive decora 
tion. ‘This twist can be made by put- 
ting the metal in the vise with the loca- 
tion for one end of the twist even with 
the edge of the vise jaw. Then grip 
the metal with a monkey wrench at the 
Turn the 
wrench, twisting the metal to the de- 
sired spiral (sce Fig. 10-2). Be sure 
to count the turns if you want to make 


other end of the twist. 


The another piece just like it. 


Using an Anvil or Vise to Bend 


To be attractive, the carefully on heavy paper or, better Hot Metal to a Right Angle. To 
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(@) Bending fork se. 


(©) Bending fork 
made of hexagon 


Fig. 10-1. Bending Fork end Jig. 


Fig. 10-2. Twist the metal only as many turns os are ne 


made of @ piece of 
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bend hot metal to a right angle, firse 
locate and mark the position of the 
bend. Then heat the metal and hold 
this mark on the edge of the anvi 
Bend the metal down by striking it 
with a hammer, using the top and side 
of the anvil until the bend is made (see 
Fig. 10-3a). Sometimes it is easier to 
make this bend if the metal is held in 
a vise (Fig. 10-3b). However, take 
care not to strike and damage the vise. 

Using a Hammer to Flare the 
Ends of a Bar of Metal. If you will 
closely examine some good pieces of 
ornamental iron work, you will note 
that the ends of the pieces have been 
flared. Flaring should be done before 
the bending operation is begun. To 
flare the ends of a bar, first measure 
the distance to be flared and place a 
this location. Next, hold the 
end being flared close to the back edge 
of a solid surface, such as an anvil. 
Now, starting at the center and using 
a.cross peen hammer, strike blows that 
fan out toward one edge. Now, do 
the same toward the opposite edge 
(see Fig. 10-4). The marks made on 
the metal by the peen are left for orna- 
mental effect. 
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Bending Fork Set and Bending 
Jig. The bending fork set (see Fig 
10-1a) and bending jig (Fig. 10-1b) 
are tools designed for bending flat bar 
0 curves and scrolls. Metal up 
to 4” in thickness and 1” wide can be 
bent with these tools. A piece of hex- 
agonal steel (Fig. 10-1c), or even gas 
‘or water pipe that has been slotted on 
either or both ends, will make an ex- 
cellent homemade bending fork for 
light metal. 

Using a Bending Fork Set and Vise 
or a Bending Jig. When bending flat 
bar stock, it is best to have the design 
you are going to follow on the bench, 
so that you may test the curves as you 
Study a, b,c, and d of Fig. 
ly. Any one, or a combi- 
nation of these tools, may be used in 
bending metal. Sometimes a wrench 


Leded to make it pleasing to the eye. can be used to good advantage to exert 
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pressure in producing the bends. There 
js no set rule to follow because every 
curve is different. It will require your 
ingenuity and much practice. ‘The im- 
portant thing to determine on every 
job is what curve to make first. Some- 
times, if you start in the wrong place, 
making the other bends is difficult. 
122 HAMMER: 


VIL 


HAMMER 
Ea 
eT 


vise 


Fig. 10-3, Wrovght iron that is being bent 
hot should be kept at a bright red color. 
Fastening and Decorating 


Using Rivets to Fasten Pieces of 
Bar Metal Together. To rivet two 


ROSS PEN HANMER 


SOLID SURFACE 


Fig. 10-4. The flare is only for appearance: 
for this reason, flare the end only enough to 
make it pleasing to the eye. 


13 
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(@) Bending metal with @ bending 
fork. 


mode. 


(4) It is always eosier 10 bend 
thick metal by pulling on the 
handle of the bending fork 
than by pulling the metol by 
hand, 


Fig. 10-5. 


(b) Bending metal with a 
bending jig. 


(€) The first bend is at point 1, 
the second bend at point 2, 
‘and 40 on unt 


the bend is 


ourrenenr 
Coeat teat 


The curves forthe design are made by experimental 


bending ond frequent comparing with the design. 


or more pieces of flat or square metal 
together, it is necessary to use the 
proper rivet length, rivet size, and 
rivet head (see “Rivets—kind and 
size"). When you know the: si 
length, and shape, you can drill the 
necessary holes for the rivets (see Fig. 
13-35, page 168. Then insert the rivet 
into the hole. The head of a counter- 
sunk or flat head rivet is placed on a 
solid metal surface (sce Fig. 10-6a and 
b). Ifa round head rivet is being used, 
the head should be placed in the round 
depression found in the end of a sheet 
metal rivet set (see Fig. 10-6c). ‘This 
prevents the round head from becom- 
ing flattened during the process of riv- 
eting. Now set the rivet by striking 


a few sharp hard blows with a hammer. 
If you wish to make a flat or counter~ 
sunk head, continue hitting with the 
hammer until the proper shape is ob- 


, tained (see Fig. 10-Ga and b). For 


the round head, use the peen end of 
the hammer (see Fig. 10-c). 

Welding. Ornametal iron work is 
often fastened together by oxyacety- 
lene or electric arc welding. When 
these methods are used, the edges of 
the two pieces being joined are melted 
with the flame until the molten metal 
runs. As soon as this happens, the flame 
is removed, allowing the molten metal 
to cool. In this way, the two pieces are 
securely joined. (See “Oxyacetylene 
and Electric Are Welding.”) 
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Decorating. Ornamental iron sur- 
faces can be decorated by hammer 
marking (sce Fig. 8-12, page 97), but 
ic is necessary for all such marking to 
be done while the piece is flat and 
straight. 


Finishing. Several different types 
of finishes ean be applied to an iron 
surface, The most common and prac 
tical one for a school shop is the 
scorched oil or flat black lacquer finish, 
(See *'Metal Finishing.” 


Questions 


1, Why are the ends of metal bors flared? 

2, How long should @ Xé" diameter round 
for flat head rivet be when riveting 
two pieces of metal together if each 
piece is ¥6” thick? 

3. How long should @ 4” diameter coun- 
tersunk rivet be when you rivet two 
pieces of motal together, if each piece 
a 4" thick? 

4, When bending metal to make scrolls, 

best to have the design close 

you are working? 
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Fra: 10-6. The sft ron round or countersink head vel i gen- 
relly wed for camera Ion work. 


Heat Creating 


This chapter covers the following subjects: 


Heat Treating Equipment, 125 


Annealing, 125 ¢ Hardening, 125 * 


Tempering, 125 * Cose Hardening, 128 


Heat treatment is the science 
of heating and cooling steel to make it 
either hard or soft. For instance, the 
blade of a knife has been heat treated; 
if it were not, it would not be hard 
enough to hold a sharp edge. Now, 
le¢’s think about the tools with which 
‘you work, The steel of these tools had 
to be soft to begin with or it could 
not have been shaped into useful arti- 


cles. After the tools were shaped, they 
were heat treated. Now, with these 
hardened tools we can make other 
tools, as long as the metal we are work- 
ing on is softer than our tools. 


Heat Treating Equipment 


Heat treating is accomplished by 
heating the metal and then cooling it. 
The heat, in some instances, may be 


furnished by a forge or a welding 
torch. However, special heat treating 
furnaces are usually used, as shown in 
Fig. 11-1. 


Annealing 


Annealing is the process by which 
hardened steel is made soft. This is 
done by heating the metal to a bright 
cherry red color and then allowing it 
to cool slowly (see Fig. 11-2). 


Hardening 

The process of controlling the de- 
gree of hardness of steel and steel alloys 
has become one of the most scientific 
processes in manufacturing. However, 
so far as amateur craftsmen are con- 
cerned it can be accomplished by heat 
ing the metal to @ medium cherry red 
and then rapidly cooling it 
ing it in water or oil (see 
This process produces a fine grain 
structure and extreme hardness. 


THE SURVIVOR VOL. 8 3657 THE SURVIVOR VOL. 8 
Tempering 7 
This is the process of removing some 
of the hardness from a piece of metal 
126 
by heating. ‘Tempering colors may be 
determined by watching the metal as 
it becomes hot. To see the colors dur- 
ing the process of tempering, the sur- 
face of the metal must have been pol- 
ished. When tempering by the color 
method, an open flame or a red hot, 
heavy piece of steel is used to heat the 
metal, The heat may be applied by 
laying the metal to be tempered on top 
of the hot piece of steel or by directing 
the flame of a welding torch in back 
of or away from the polished surface 
As the metal becomes heated, you will 
see the polished surface change from 
one color to another. 
127 
[As soon as the tempering color you 
are watching for appears at the point 
you are tempering, plunge the metal 
in the quenching liquid. “Table 4 lists 
the different colors and temperatures M1 ‘ied In heat treating steel. However, 
that are used to temper metals for vari- 1a welding torch can be used successfully on small jobs. 
TABLE 4 


TEMPERING TEMPERATURES 
AND CORRESPONDING COLORS 


ous us 


Color Temperature Use 

Ser 2B | Lathe tools, ewist 
sil, finishing tools 

Golden 467 | Hammer faces, cold 

Yellow chisels for hard 

work 

Purple Sh | Cold chisel for or- 
dinary use (earpen= 
ter tools ) 

Dark Blue sso | Hoe chisels 

Pale Blue 610 | Springs, serew 
drivers 


Fig. 11-2. To anneal, heat hardened steel 
to.a cherry red (1400° Fahrenheit). Bury hot 
metal in lime, fine oshes, or enother non- 
combustible material, or leave in o tumned- 


(e) Heat high corbon steel to « medium (b) Quench metal in clear cold water or oil 
cherry red (1400? Fahrenheit) Move metal about in the water until cold. 


off furnace until metal is cold. Fig. 11-3. Hordening Steel 
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Case Hardening 

Case hardening is a treatment given 
to soft steel to produce a hard outside 
shell. 

Carbonizing, which is one of the 
methods used in case hardening, is the 
most practicable for school use. This 
method consists of keeping the metal 
hot while ie is buried in 2 material that 
is high in carbon content. 

‘The simplest method of case harden- 
ing consists of packing the soft steel 
in a carbonizing material in capped 


Questions 


1. Describe the process for hardening 
steel, 
2. What is annealing? 


eo ee 
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pipes or metal boxes. These contain 
ers are then placed in a furnace and 
kepe red-hot for a period of an hour 
‘or more. The longer the stee! is left 
in the furnace, the thicker the hard- 
cened shell will be. When the container 
is taken from the furnace, it is allowed 
to cool slowly. After the metal has 
been removed from the carbonizing 
material, the outer shell can be hard- 
ened by following the same procedure 
wusly discussed under “Hard- 


as prev 
ening.” 


3, What is meant by tempering and why 
do we temper steel? 
4. Whot is case har 


ing? 
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Asin other trades, the molder works 
with tools that have been developed 
specially to aid him in his work. To 
hold the molding sand when making a 
mold, the molder uses a flask. This is 
a box-like wooden or metal frame, usu- 
ally rectangular in shape, consisting. 
of two parts, the cope and the drag 
(see Fig. 12-2a). In the figure, the 
cope is the bottom half and the drag is 

10 
the top half of the flask. Since the 
flask does not have a top or bottom on 
it, molding and bottom boards are used, 
They must be as large as the outside of 
the flask and thick enough to support 
the weight of the sand. ‘To move the 
sand from the pile and into the flask or 
riddle, a molding shovel is used, The 


Making Castings 


This chapter covers the following subjects: 


19. 129 # Tools for Making @ Mold, 129 * Foundry 
Piece Pattern, 133 ¢ Making 


Paners for Mol 
Sond, 132 # Making @ Mold with a On 


‘a Mold with a Split Pattern, 136 # Melting of Nonf 


Pouring of Molten Metols, 138 * 


fous Metals, 137 © 
Cleaning the Costing, 140 


129 


You have observed that 
there are several ways to form metal 
into suitable shapes for our use. The 
sheet metal worker folds and cuts 
sheets and fastens the pieces together 
by riveting, soldering, or welding. The 
machinist uses metal cutting tools and 
machines to cut or form solid pieces of 
metal, “The blacksmith forms metal by 
heating it and hammering it into shape 
on an anvil. Ie will be our purpose 
now to describe how metal parts can 
be made by casting, that is, by pouring 
‘molten metal into mold 

“There are three distinct trades in- 
volved in producing a metal casting. 
First, the pattern maker makes a pat- 


tern. Second, the molder makes a sand 
mold by pressing molding sand around 
the pattern. Third, the molten metal 
is poured into the mold by the foun- 
dryman. 


Patterns for Molding 


Patterns are usually made from ma- 
terials that are easy to work and shape, 
such as soft pine wood. However, 
some are made of metal. They may be 
made in one piece, two pieces, or sev- 
eral pieces. The most common are the 
one-piece pattern and the two-piece or 
split pattern (see Fig. 12-1). 


Tools for Making a Mold 


(b) Split pattern. 


Fig. 12-1. Patterns for Molding 
riddle (see Fig. 12-2b) is a large sieve 
made of wood, with a heavy wire 
screen bottom. It is used to separate 
the moist sand into fine, loose particles 
as itis sifted or riddled over the pattern, 
The hand rannmer (see Fig. 12-2c) 
is used to pack the foundry sand in the 
cope or drag and around the pattern. 
The peen end assures the working of 
the sand below the surface. The butt 
end packs or rams the sand from the 
top surface to the molding board 
‘After ramming, the sand is above the 
top edge of the cope or drag. To even 
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Fig. 12-2. Tools Used in Molding. (a) Flask. (b) Riddle. ¢<)Hand rommer. (4) Trowel 


(e) Sprue ond riser. (f) Slick and spoon, 


it off, a strike off bar, which is merely 
a straight piece of wood or metal 
onger than the width of the cope or 
drag, is used. 

‘After the molding board has been 
removed, the finisbing trowel (see Fig. 
12-24) is used to smooth the parting 
surface between the cope and the drag. 

Moist sand sticks together. There- 


(@) Bulb sponge. (h) Gote cutter. 


@ Bellows. 


fore, to keep the sand from sticking to 
the pattern and the parting surface be- 
tween the cope and drag, a finely 
ground material known as parting 
compound is used. It is dusted over the 
parting surface of a mold and pattern 
from a cotton sack after the drag has 
been troweled. 

The sprue hole and riser cutters (see 
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Fig. 12-2e) are tapered, cylindrical 
pieces of wood or metal tubes. In use, 
the sprue cutter makes a hole in the 
sand, into which the molten metal is 
poured. The riser makes a hole into 
which the hot metal rises to the top 
surface of the mold after it has filled 
the cavity made by the pattern, Vent- 
ing the sand above and around the pat- 
tern in the cope aids in the escaping of 
gas and steam formed when the molten 
metal hits the damp sand, A wire with 
a sharp point makes a good vent wire, 
The slick and spoon (see Fig. 12-2f) 
is used to repair a damaged mold and 
to smooth around the pattern before 
lifting it from the sand, 

The bulb sponge (sce Fig. 122g) 
is used to swab or wet the edge of the 
mold before the pattern is lifted. Great 
care must be used while swabbing in 
order not to get the sand at the edge 
of the mold to. moist, Too much 

132 
moisture may be the cause of a poor 
casting. 

A gate cutter (Fig. 12-2h) is a thin 
piece of sheet metal bent into the shape 
of a U. It is used to cut a channel, 
known as a gate, from the mold to the 
bottom of the sprue and riser holes. 

Bellows (see Fig. 12-2i) are used to 
create a stream of air. In molding, 
loose particles of sand often fall into 
the mold. The bellows are used to 
blow these particles of sand out of the 
mold and off the parting surface. 


Foundry Sand 


The sand used when making a mold 
is known as foundry sand or molding 
sand. It is a special mixture of sili 
and clay. It should possess three quali- 
ties: (1) it must be refractory, which 
means that it will not melt at the high 
temperatures of molten metal, (2) it 
must have enough bond (clay) to hold 
the shape of the mold during the proc- 
ess of pouring the metal, and (3) it 
must be of a consistency that will per- 
mit the escape of gas. 

Dry sand cannot be used for mold- 
ing. It must be dampened by the addi- 
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Making a Mold with a 
One-Piece Pattern 


The making of a mold, using a si 
ple or one-piece pattern by the hand 
method, is shown in detail in Fig. 12-3 
First, place the pattern I (see Fig. 12- 
3a) on the molding or pattern board 
2, Make certain at the same time that 
the largest end of the pattern is against 


3. Note that the dra 
the guide pins down. Then, riddle the 
sand to a depth of about one inch over 
tion of enough moisture in the form of the entire pattern (see Fig. 12-3b) and 
water to make the sand workable, This press the riddled sand firmly around 
process is known as tempering the the pattern with the fingers. Next, fill 
sand. To temper, wer the ouside of the the drag with sand (see Fig. 12-3c). 


Fig. 12-30, Pattern on molding board. 
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the board and in the drag of the flask Fig. 12-30. After excess sond hos been 
is placed with struck off. 


the opposite, or round, end of the hand 
rammet. The top of the packed sand 
should now be above the top edge of 
the drag. This excess sand must be re- 
moved or struck off in such a way that 
the sand is left level with the top edges 


pile; then cut through the sand with 
a shovel. 
ing together of the wet and dry sand. 
To test the molding sand for proper 
temper, pick up a handful and squeeze 
ic into a lump. Take hold of each end 
of the lump and break it in half, If the 
ceciges of the break remain firm and do 
not crumble, the sand has been cor- 

It is too dry if the 
rumble or if the lump 
When the sand is too wet, 


Cutting through is the mix- 


rectly tempered. 
edges bi 
falls apace 
it feels soggy and leaves the hand moist 
and muddy, 


Fig. 12-3b. Riddling the sand 


of the drag (see Fig. 12-3¢). To do 
this, use a strike off bar. Place the bot- 
com board on top of the drag and, as 
you hold the molding and bottom 
boards on the drag with your hands, 
roll it over as shown in Fig. 12-3f. 
After the drag has been rolled and the 
molding board removed, the drag will 
remain on the bottom board (see Fig. 
12-3g). The pattern is now exposed. 

The slick and spoon is now used to 
smooth the sand (see Fig. 12~3h) where 


Fig. 12-3e. Drag filled with sand. 


Then ram the sand around the pattern 
and the inside edges of the drag with 
the wedge-shaped end of the hand ram- 
mer as shown in Fig. 12-3d, Next pack 
the entire top surface of the sand with 


Fig. 12-34. Rolling the drag. 


it meets the edge of the pattern. Slick 
around the entire edge of the pattern 
to make certain that the sand does not 
hang over the edge and onto the pat- 


Fig. 12-3d. Ramming the sond oround the 
pottern, 
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of a parting compound is dusted onto 
the surface of the pattern and the 
sand as shown in Fig. 12-3}. This will 
prevent the sand in the cope from 
sticking to the sand in the drag. Now 
fill the cope heaping full of sand, Ram 
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Fig. 12-3k. Funneling the sprue hole. 


Fig. 12-34 


Locating sprue cutter. 


Fig, 12-3}. Dusting on porting compound. 


tern, Next, the other half of the flask 
(see Fig. 12-31), which is called the 
cope, is set on the drag, and the sprue 
cutter J is placed as shown in the drag 
and near the pattern. A light coating 


Fig. 12-31, Drag removed from cope. 


and strike off the sand the same as you 
did before. Rap the sprue cutter by 
hitting it Tightly on all sides until it 


is loase enough to be pulled out of the 
sand. This leaves a hole 6 (see Fig. 
12-3k), which is funnel-shaped at the 


top, as shown. It is therefore easier 


to pour the melted metal into the sprue 
hole. After funneling the sprue hole, 
life the cope off the drag and stand it 
on its side or turned over on a board 7, 
as shown in Fig. 12-31. If the cope is 
to be turned over, place the board on 
it before lifting. ‘The bellows § (sce 
Fig. 12-3m) or your breath may be 
used to blow off loose sand or parting 
material from both the cope and the 
drag. With a bulb sponge 9 (see Fig. 
12-3n), water is dripped or swabbed 
lightly on the sand at the edge of the 
pattern. This extra moisture makes the 
sand more firm so that the pattern can 
be lifted without breaking the rim of 
the mold. Now tur the draw screw 


Fig. 12-3m, 
send. 


Removing loose particles of 


Fig. 12-3n. 


Swabbing around the pattern. 


10 (see Fig. 12-30) into the hole in the 
pattern. A few taps on the screw will 
loosen the pattern. By carefully life- 
136 
ing straight up on the draw screw, the 
pattern may be lifted from the sand. 
“The cavity in the sand that was left by 
the pattern is the mold. A channel or 
gate 11 (see Fig. 12~3p) is cut in the 
sand to a depth of about three-cighths 
‘of an inch and one inch wide, con- 
necting the bottom of the sprue hole 
with the mold. The cope is then care- 
fully placed back on top of the drag, 
and weights (Fig. 12-3q) are put on 
top of the mold to keep the molten 
metal from raising the cope during the 
pouring process. You are now ready to 
pour the molten metal into the mold 
cavity. When the metal has cooled and 
the sand has been broken away from 
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Fig. 12-30. Lifting the pattern. 
"1 


ey $<“ tea 


Fig. 12-3p. Cuning the gate 
the casting as shown in Fig. 12-3r, the 
sprue 12 and the gate 3 are either cut 
or broken off close to the casting. 
After that you should proceed to grind 
or file the remaining edges until they 
are smooth. 


Making a Mold with a 
Split Pattern 


A split pattern, as you haye seen, is 
made in two pieces by being splic 
down the middle. When you make a 
mold using a split pattern, the half 
without the dowel pins is placed on 
the molding board. Sand is molded 
around this half of the pattern in the 
same manner as steps J through 7 (see 
Fig. 12-3). The other half of the pat- 
tern with the dowel pins is now placed 


on the half that has had the sand 
Make sure that the 
dowel pins fit into their proper holes 


molded around it 


in the other half of the pattern. Sand 
nolded around this half of 
the pattern the same as in steps 8 
through 15. In step 15, both halves 
of the pattern must be lifted from the 
sand. 
ing the mold as ir 
through 19 


is then 


Then you should continue mak 


Melting of Nonferrous Metals 


Almost any metal can be melted and 
poured into a mold. Alumin 
is preferred over cast iron because of 
nt, is the metal most 
ke castings in the 
general metal shop. Because aluminum 
melts at 1,218 degrees Fahrenheit and 
use brass, which is sometimes used, 


m, which 


its low melting pe 
commonly used to 1 


bec 
melts at a temperature of between 
1,700 and 1,850 degrees Fahrenheit, a 
melting furnace that will produce at 
least 1,900 degre 
The mel 


of heat is usually 
mace is cylin- 


used, 
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Fig. 12-31. Costing 
removed from mold, 


Fig, 12-q, Weighting 
the cope and pouring 
the molten metal 


drical in shape with an opening in the 
top of the cylinder (see Fig. 12-4) 
Heat for the purpose of the melting of 
the metal is produced with electricity 
or by mixing air under pressure with 
gas. This will produce a temperature 
of approximately 1,900 degrees F 
enheit. Since metal must be heated to 
certain temperatures before it will be- 
¢ molten, some means should be 
provided for determining how hot the 


This may be done accurately 
5.) 
Temperatures of molten metal can be 
judged by their color. An experienced 
person can tell by looking at the metal 
whether it is at the right temperature 
for pouring. The visual method of 
judging temperatures is generally used 
in the school shop where pyrometers 
are not available. Metal must be melted 
in some form of container. A crucible 
is most generally used when nonferrous 


metal is, 
with a pyrometer (see Fig. 


metals are reduced to a molten state 
(see Fig. 12-6). 
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Fig. 12-6. The ervcible is mode of fire: 
resisting clay or graphite, 


flux is sprinkled on top of the molten 
aluminum just before pouring, It is 
then stirred and the metal is skimme 
The use of this flux is not ne 
the metal was clean before was 


melted. 
Great care should be exercised in 

i handling molten metal. It is very hot 
139 and will burn a person severely. Man 
schools require students alw 

goggles when pouring molten metal. 


com ———— 
140 
————————— Cleaning the Casting 


After the metal has cooled, the sand 
is broken away from the casting. The 


Fig. 12-4. Gos-Fired Melting Furnace. (Courtesy Sunbeom Corp.) 


Fig, 12-5, The pyrometer is used for the purpose of meosuring the temperature 
cof molten metal. 


Pouring of Molten Metals 


The crucible containing the molten 


metal must be lifted from the furnace 
before the metal can be poured. To Ge Chole savas 
e crucible, crucible tongs (sce ¢ 
Fig. 12-7a) are used. The crucible is 

then set into a crucible shank (see Fig. 

12-7b). It provides 2 means for two . Hi 
persons to handle the hot crucible ee 
safely during the process of pouring. 


If the metal is aluminum, you may use (b) Crucible shank, single end 
an aluminum refining flux before pour- 
ing. This is a cleaning agent used to Fig. 12-7. Tools for Pouring Molten Metal 


clean aluminum casting metal. The (Courtesy Industrial Equipment Co.) 
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casting is now in its rough state. Be- 
fore it can be used, it must be cleaned. 
‘The extent of cleaning needed on the 
casting depends on what it is to be 
used for. If it is to be attractive and 


Questions 

1. Explain in full how heat moy be pro- 
duced for the purpose of melting olumi- 
num of bras. 

2, Name two types of patterns. 

What is parting compound used for? 

4, For what reason are vent holes mode 
in the sand above ond around the 
pattern? 

5, What three properties must all good 
molding sands possess? 


141 
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have a high polish on it, the entire 
surface must be filed or sanded smooth. 
before polishing. If it is intended for 
use as a machine part, the casting must 
be machined to specifications. 


& Explain the reoton for 1 
Sees pein 

7, Explain the reowon Tor rapping. the 
peter, 

SeuHoe co yew oR te ioe ato: 
pered properly? 

9. At whet tempercture. does lminum 
melt? 

Aral etsad Somat EY) Reser 


Las 


ing. sond 
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Power Cools 


This chapter covers the following subject 


Power Hack Saw, 141 * Grinder and Grinding, 
1154 # Shoper, 171 * Milling Machine, 181 


Diilling, 144 * E; 


142 Daill Press ond 


Power-driven m 
make it easy to form metal 
shapes and sizes. You appreciate power 
if you drill a hole or saw a piece of 
metal by hand. There are a very large 
number of machines that have been de- 
veloped to perform special operations, 
bur we will study only six power tools 
—for, interes 


ingly enough, all other 
machines are adaptations of one or 
more of these six machines. 


Power Hack Saw 


There are two types of power hack 
saws. One has a reciprocating stroke 
with a saw blade like the one used in 
the hand hack saw, only heavier (see 
Fig. 13-a). This machine moves the 
blade back and forth with about the 
same stroke as is used when sawing by 
hand. The other type of power hack 


saw has a blade similar to a band saw 
(see Fig. 13-1b). The blade does 
not move back and forth, but saws 
continuously. 


Using a Power Hack Saw To. 
use either type of a power hack saw, 
first measure and mark the length 
of the metal to be cut. Next, place the 
metal in the saw’s vise, being careful 
not to tighten the vise. Carefully lower 
the hack saw blade to about one-six- 
teenth of an inch of the metal. Do not 
let the blade touch the work. Move the 
metal until the saw will cut just outside 
the measurement; then tighten the vise 
so that it will hold the metal securely 
while you are sawing. You are now 
ready to lower the saw blade onto the 
metal and start the saw. 

Direct a stream of coolant right into 
the saw cut. The use of this coolant 
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is very important, for if the blade is 
Kepe cool, it will stay sharp-much 
longer. 

Watch the saw closely all the time 
the cutting is being done, and stop it as 
soon as the cut is completed. Always 
life the blade to the “rest” position 
when not in use. 

142 
Grinder and Grinding 


A grinder driven by an electric 
motor is now usually used for the 
sharpening of tools and the smoothing 
or shaping of metal, There are two 
‘common types of grinders: the bench 
type (see Fig. 13-24), which is fas- 
tened to the top of the bench, and the 
pedestal type (see Fig. 13-2b), which 
is fastened to the floor. Both of these 
are made in various sizes and for grind- 
ing wheels of different diameters. Most 
grinders are made to hold two grinding 
wheels, one wheel of a finer grain than 
the other, so that the operator can use 
the coarser one for rough grinding 
and the finer one for the smoothing or 
finish-sharpening of tools. 

‘The grinder that is most commonly 
used in general metal shops is made for 
a grinding wheel 8 inches in diameter 
and is powered by a %4 or 4 horse- 
power motor with a speed of 1,750 
revolutions per minute. ‘This grinder, 
however, is not designed for heavy 
grinding. The heavy-duty grinder is 
usually equipped with coarse grinding 
wheels and is used for heavy grind- 
ing and the smoothing of castings. The 
tool rest should be set very close to 
the wheel. It is best to have no more 
than one-sixteenth of an inch of space 
between the tool rest and the wheel 

Some grinders are equipped with 
glass safety shields. A careful operator 
always protects his eyes with glass 
safety shield or by wearing goggles. 

To grind metal, hold or press it 
against the face of a revolving grind- 
ing wheel. As the sharp cutting par- 
ticles of the wheel rub across the metal, 
they tear off small pieces. This causes 
heat to be generated, soon making the 
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Haves 
es 
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metal so hot that it cannot be held by 
hand. Furthermore, if cutting tools 
are permitted to become too hot, the 
temper in them will be ruined. ‘There- 
fore, when you are grinding, you 
should keep the metal cool by dipping 
it frequently into water. 

Either soft or hardened steel can be 
ground. For this reason, all tools that 
are hard, such as the knife in your 
mother’s kitchen, your dad’s chisel for 

it 
cutting wood, and the cutting tools 
used in metal working, can be sharp- 
ened on the grinder. Be sure they do 
not become overheated. 


Fig. 13-1. Power Hack Sows. 
(0) Reciprocating type, loft. 
(Courtesy Armstrong Blum Mig. 
Co.) (b) Band saw type, below. 
(Courtesy Wells Mig. Corp.) 


When a tool is to be gi 
supported on the tool rest and moved 
in a straight line slowly back and forth 
across the face of the wheel. Cav- 
tox: A. GRINDER SHOULD NEVER BE 
USED IF THERE IS A GAP OF MORE THAN 
ONE-SINTEENTH OF AN INCH BETWEEN 
g FACE OF THE WHEEL AND THE TOOL, 

ES WHEN 


ALWAYS WEAR G06 
Gnuxpic. You can buy a new pair of 
goggles, but not a new pair of eyes. 
Grinding Wheel Dressers. The 
mechanical grinding wheel dresser (see 
Fig. 13-32) has several wavy steel 
discs or star shaped cutters mounted 
‘on an axle and separated by thin discs 
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(b) Pedestal grinder. 


Fig. 13-2. Grinders. (Courtesy Baldor El 
tie Co.) 


of metal, These dressers,are made in 
several different sizes, the most com- 
mon of which has cutters 1% inches 
in diameter and is intended for dress- 
ing wheels up to 10 inches in diameter 
and with a 2-inch face. Another type 
of wheel dresser is the abrasive 
dresser (see Fig. 13-3b). It is 
mostly on wheels of small diameter 
that are mounted on bench grinders. 
Using the Grinding Wheel Dresser 


used 
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Fig, 13-3. If sparks oppear when you ore 
cleaning a wheel with a mechanical dresser, 

t- means the wheel is grinding off the teeth 
of the revolving cutters. If this happens, use 
more pressure agains! the face of the wheel. 
(a) Huntington grinding wheel dresser. 
() Diamo:Carbo grinding wheel dresser. 


The surface of a grinding wheel must 
be kept clean and straight. A grinding 
wheel dresser is used for two purposes 
first, 0 true up the wheel, and second, 
to dress the wheel, which is to improve 
or alter its cutting action. In dressing 
the outside layer of dulled abrasive 
grains and any loading of metal or 
foreign material that the wheel may 


3666 


have picked up is removed. ‘This per- 
mits new and sharp abrasive grains of 
the wheel zo touch the work. The 
dressing of a grinding wheel may be 
thought of as sharpening it 

When using either of the wheel 
dressers, support it on the tool rest. 
The gap between the tool rest and 
the wheel should be no wider than 
one-sixteenth of an inch. Hold the 
dresser firmly and move evenly across 
the face of the wheel. Dress off the 
wheel sparingly, for one can easily 
fe away a good wheel by dressing 
too heavily 


Drill Press and Drilling 


The drill is used to make a hole in 

a piece of metal, or to enlarge a hole 
145 

that already has been made. To do 
this, you must hold the deill either in 
a drill press or in some other turning 
device. Also, the material to be drilled 

ust be supported and securely held, 
so that it will not turn. During the 
drilling process all of the cutting is 
done by the end of the drill as it re- 
volv¢ -d into the metal. 
The material that is cut from the metal 


and is advan 


ny 


(0) Toper shank drill. 


(b) Stroight shank dei, 


(©) Ports of a twist dil, 


Fig, 19-4, Twist Drills ond Their Parts. (Courtesy Clevelond Twist Drill Co.) 
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to make the hole is called chips. 
Twist Drill. The evo most com- 
monly used twist drills are the taper 
shank (Fig. 13~4a) and straight shank 
drill (Fig. 13-4). In. studying this 
Fig. 13-4b you will notice that the 
body J is composed of the flutes 2, 
lands 3, margin 4, cone point 5, and 
that the shank 6 is either straight or 
tapered, with a tang 7 on the end of 
the taper. The tapered shanks on drills 
conform to one of the tapers in the 
Morris taper series, which runs from a 
number 0 taper to a number 7 taper. 
‘The number 1 and 2 taper shanks are 
the ones most generally used in a 
general metal shop, This type of shank 
holds better than a straight shank drill, 
as the tang fits into a slot in the socket 
which keeps the drill from slipping. 
Trwist Drill Sizes, The diameters of 
twist drills are designated by numbers, 
by letters, and by fractions of an inch. 
The three different methods of indi- 
ating drill sizes are given in Table 5. 
By studying Table 5, you will note 
that the number drills range in be- 
n the fraction drills up to about 


tw 
Y of an inch and then the letter drills 
start and range up to about %¢ of an 
inch. With the combination of num- 
ber, letter, and fraction size drills, holes 
of 138 different sizes can be drilled 
in between number 80, the smallest 
size drill, and Y% inch, “The drill size 
is stamped into the metal where the 
flutes join the shank, or right on the 
shank. If the size becomes marred or 
worn off, a drill gage may be used to 
determine the size of the drill (see Fig. 
1-5). 

Drill Grinding. The best way to 
learn how to drive a car is to drive one 
with someone riding with you to give 
you a few good tips on shifting, brak- 
ing, turning corners, and stopping, Just 


reading how to do it will not make a 
good driver of you. ‘The same is true 
of drill grinding. 

To start, use a Y-inch drill that is 
properly ground. Now step up to the 
grinder and practice without the 
grinder running (see Fig. 13~6a). Hold 
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TABLE 5 


DECIMAL EQUIVALENTS 
OF WIRE GAGE, LETTER, AND FRACTIONAL SIZE DRILLS: 
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the drill near the point between the 
forefinger and the thumb and place the 
back of the second or third finger on 
the tool rest. This steadies the drill. 
Hold the shank in the other hand and 


ire inal actions! Wire Gage Decimal DREW ces 
ope EEE pte aa Ersconal Wi Goat Desnel, co che left asin the illustration. Move 
inches) Dilly nebes) inckes) _SixeDrils. Gnches) the point of the drill up to and against 
» 7 “as0 the wheel. Now turn the drill with the 
” 30 “285 hand holding the shank until one of 
i 2 a) eee ea ‘ 
a 4 its the cutting lips is horizontal or parallel 
Ee 9164 405 ro the grinder tool rest. 
%6 Fa 1440 
%s 6 1470 
% 3 5 Pak Ox 
B Fy 1520 iat, Gutta 
h B “1590 Bo metitocw wn 
n spr ase Scie 
70 cry 970 : 
6 Fr 390 
fe 20 “i610 
us ” “hea 
a 8 es 
6 16 
6s 0 
“ 16 
“ 1 
a 4 
a B 
“o 56 
9 2 
se 0 
7 0 
% » 
® 
sy 
: a Bye i 
4 
8 6 
6 5 
" 3 (0) bri (b) Dail gage. for 
50 7A number or wire gage fractional size drills. 
9 2 size drills. 
48 K 
me a 
att Ps 15/64 13-5. Drill goges ore used to determine: 
6 ® the sizes of number, letter, ond fraction size 
a D drills thet ere smaller than 14" in diameter, 
4“ us e (Courtesy L. S. Starrett Co.) 
a 
G 
Be, if 17/64 The shank of the drill should be 
40 a lower than the drill point. Lower the 
Hg 5 drill shank while keeping the point of 
“3 k the drill in contact with the face of 
op ; 
36 i the grinding wheel. When the heel 
7108 %i M of the drill point comes into contact 
4 vee N with the wheel, remove it. Repeat this 
B 56 several times until you have the knack 
or 2 of keeping the cone point in contact 
uM P ‘ping Ps 


with the wheel during the process of 
lowering the shank. 

When you feel that you are ready, 
turn on the grinder and do exactly 
the same things you did when the 
grinder was not running. However, 
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TABLE § (continued) this time do not grind much metal 
: DECIMAL EQUIVALENTS off the drill; just polish up the point, 
OF WIRE GAGE, LETTER, AND FRACTIONAL SIZE DRILLS shale teving token ichetesme shaoe 
Fractional Letter Decimal Fracionst! Letter ‘Decimal as the. point had when 
Size rls. Size’ Equvlene rom Seri cermemaes “ee theipaiin tad hen, yom sare 
Cincher) Drills (neber) inches) Drills “Uinebesy Check your work several times with 
7a a i 5 — drill sharpening gage (see Fig. 13 
Q oe 6b). Remember that the correct lip 
Rg (6250 clearance is 12 2s (see 
ia a0 learance is 12 to 15 degrees (se 
s oe Fig. 13-6c), that the proper lip angle 
en T a9 is 59 degrees (see Fig. 13-6d), and 
Hl u a that both cutting lips must be the 
a8 717 same length. Do not become discour- 
ie ay aged, for it takes practice to be able 
25/64 7656 to sharpen a drill properly. 
mS 7 Once you have sharpened the drill 
¥ 7909 ) Pe 
Bp? Bs correctly, try it on a piece of metal. 
z at it drills easily cleanly, you have 
jaih ae If it drills easily and cleanly, you have 
bit 4 done a good job of drill grinding, 
hit mn Drill Chuck. A drill chuck (see 
Fig. 13-7) is made to hold straight 
3/64 ‘082 is is 
2 Sus shank drills. It generally has three 
uA rt jaws, which are tightened onto the 
35/64 9687 shank of the drill by turning of a key, 
9/16 a8 5 act al natokeReehue 
ie ae which is nor a part of the chuck, Be 


certain that this key has been removed 
before starting the drill. 

Adapters for Taper Shank Drills. 
| Taper sleeves (see Fig. 13-8) build 
up or increase the size of a taper shank 
drill or drill chuck. The tapered 
shanks on drills and chucks are gen- 
erally Morse standard tapers. Morse 
standard taper sizes are numbered from 
Oto 7. To increase the taper shank on 
a drill from a number 2 taper shank 
to a number 3 taper shank, a taper 
sleeve with a number 2 taper on the 
inside and a number 3 taper on the 
outside is used. 

Machine Countersink. Counter- 
sinking with a machine countersink 


jg. 13-6. When grinding @ drill, 
‘exercise great care to avoid burn 
ing the point of the drill and to ob- 
foin the correct ongles on the drill (see Fig. 13-9) involves making a 60- 
point, (Courtesy Cleveland Twist degree chamfer around the inside edge 
Drill Co.) of a drilled hole (see Fig. 13-10). 
> Because the countersink cuts as it re- 
volves, it can be used in a drill press 
In use, the countersink should be run 
at a slow speed. 
Using a Machine Countersink to 
Countersink a Hole. To countersink 
a hole, first select a countersink of the 
proper size and place it in a drill chuck. 
Next, hold work to be countersunk in 


‘@) 
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Fig. 13-7. In use, the toper shank of the dll chuck is inserted into the topered socket of 
the drill press or lathe. (Courtesy Jocobs Mig. Co.) 
150 


DRILLED AND COUNTERSUNK HOLE 


Fig. 13-8. Drill sleeve adapters for Morse taper shank drills or taper sleeves are used when 
jease the size of the toper of a taper shank drill. (Courtesy Clevelond, = 


i is nocossary . 
'wist Drill Co. ae “3 
Twist Dill Co.) Vics) 


OmuLee WoLe 


Fig. 13-10. Holes ore generally counter- 
sunk 40 fit the heads of rivets, screws, or 


i 


Fig. 13-9. Machine Countersink. (Courtesy Cleveland Twist Drill Co.) 


a drill press vise or on the drill press 
table, Align the countersink with the 
drilled hole and clamp the drill press 
vise or work to the drill press table 
Adjust the drill press to run at a slow 
speed and countersink the hole by ap- 
plying just enough pressure to keep 
the countersink cutting. Stop counter- 
sinking when the hole is countersunk 
to the correct depth 

Drift Keys. Drift keys are wedge 
shaped (see Fig. 13-11) and are used 
to remove the tapered shank drills or 
drill chucks from a tapered socket. 
Drift keys are made in 8 different sizes, 
sizes 0 to 7, size 0 being the smallest. 

Genter Punch. The center punch 
is flat on one end and sharpened to a Fig. 13-12. Center punches are made in 


90-degree point on the other end (see different sizes, as smell drills require o small 
151 pase center punch mark and large drills a lorge 


center punch mark. (Courtesy L. S. Starrett 


Fig. 13-12). Ie is usually used in mark- Fie. 9 drill chuck to pre- 
ing the center location for drilling a vent it from falling onto the dill press table. Co.) 
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Fig, 19-19. The center punch should be held 
perfectly straight up and down while you 
are center punching the location for drilling 
a hole. 
hole, 

Using a Center Punch to Make an 
Indentation at the Location for Drill- 
ing a Hole, Because the point of a 
drill is not very sharp, it has a tenden 
to wobble on a metal surface before 
starting to drill, To make sure thac 
the point does not wobble, an indenta~ 
tion should be made in the metal with 
acenter punch, right where you want 
to make the hole. ‘To make this punch 
mark, hold the point of a center punch 
on the location for the hole (see Fig. 
13-13). Strike the center punch a 
‘This 


sharp blow with a hammer. 
152 

punch mark should be a little larger 
than the web at the point of the drill 

Drill Press. Drilling is a machining 
process for making new holes or for 
enlarging existing holes. The ma 
used for making or enlarging holes is 
called a drill press. The cutting tool 
used is a drill, It is held in the drill 
press and driven by it when cutting a 
hole. In addition co the drilling of 
holes, the drill press is used for ream- 
ing, counterboring, countersinking, 
and spot facing. 

Study Fig. 13-14 
yourself with the parts of the drill 
press, trying to figure out what each 
part is for. You will notice that it 
has four main parts, the base, the col- 
umn, the table, and the head. 

The speed at which che drill runs 


chine 


and familiarize 
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is controlled by step-cone pulleys on 
the motor and spindle. Placing the belt 
on the largest pulley of the motor 
step-cone pulley and the smallest pul- 
ley of the spindle step-cone pulley 
gives the fastest speed at which the 
drill press will run, To change speed, 
the machine should be stopped and the 
bele switched from one step-cone pul- 
ley to the other on both motor and 
spindle pulleys. 

The work to be drilled should never 


Fig. 13-14. Drill presses are made for both 
small ond heavy work. The smoll table, or 
floor, model is used in most general metcl 
(Courtesy Welker-Turner.) 


shops. 
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be held in the hands while the hole is 
being drilled. In studying Fig. 13-15, 
you will nore that three safe methods 
of holding che work are shown. 
Drilling Holes at a Drill Press. 
When drilling a hole with the drill 
press, select a drill of the correct size 
and place it in the drill press spindle 
or achuck, Lower the drill and move 
153 
the metal until the point of the drill fits 
into the center punch mark. Now 
clamp the metal to the drill press 
table as shown in Fig. 13-15, Regard- 
less of how accurately the center 
punch mark and the point of the drill 
ere is always the pos: 


are lined up, t 
sibility that the drill will start drilling 
off center, When the location of a 
ust be very accurate, the hole 
nnter loca- 
tion and light prick punch marks are 
de on this line (see Fig. 13-16a) 
The drill is then started and lowered 
A very shallow depres: 
sion is drilled. ‘The drill is raised and 
the edges of the cone depression are 
the scribed and 
punched circle. This must be done 
before the drill is permitted to cut its 
full diameter. If the depression appears 
to be off center (see Fig. 13-16b), a 
round nose chisel is used to make a cut 
on the side toward which the drill is 
to be drawn. 

Now take another fight cut with 
the drill. C 
and circle again. If needed, make an- 
other cut with the chisel. Continue 
until the drill cut is centered within 
the circle, The speed at which the drill 
should run is governed by its size, 
Remember that small drills should run 
at a higher rate of speed than large 
ones. This rate of speed is obtained by 
changing the belt on the drill press 
from one step on the pulley to another. 
Drill the hole by applying enough 
pressure on the drill so that a conti 
uous flow of metal chips will be ejected. 
from the hole. A cutting oil should 
be used when drilling iron or steel, but 
not when drilling cast iron, 


hole 


size is scribed around the 


onto the metal. 


compared with 


pare the cone depression 
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Fig. 13-15. The metol must always be held 
securely to she dill press table. 


Fig. 19-16, Drilled holes that hove started 
‘off center can be drawn back on conter 


heap stock Toot post ‘TAIL STOCK through careful use of the round nose cold 
SPNDLE 


‘HEAD STOCK ‘gross CARRIAGE. 3] chisel and the drill press. 
a>, \ | Engine Lathe 


Ved 


The engine lathe is a machine used 
to turn metal objects that are cylin- 
rical in shape, It may be said that it 
is the father of all machine tools. In- 
deed, it would be most difficult to 
build other machines without it. It 
is possible to produce a larger variety 
of work with a lathe than with most 


NecuaNiou 


were of the other machine tools. It is usu- 


ally powered by an electric motor. 
Some lathes have automatic feeds, a 
varied selection of speeds, and can be 
used to cut threads. The metal being 
turned is held between centers in a 
chuck or on the face plate. Although 
the lathe (see Fig. 13-17) as we know 
it today is far different from the tree 
lathe of two hundred years ago, funda- 


Fig. 13-17. Engine Lothe. (Courlesy South Bend Lathe Works.) 
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BLANK A 


TOOL BIT 318 SQUARE 
(@) Too! bit blonk, 


dae 


LEFT-WAND RIGHT-HAND ROUND-NOSE —_LEFT-NAND RIGHT-HANO 
FACING TOOL FACING TOOL TURNING TOOL TURNING TOOL TURNING TOOL 


{b) Common tool bit shapes. (Courtesy Armstrong Bros. Tool Co.) 


IDE CLEARANCE 
3s T0.10" 


FRONT. CLEARANCE 
3° TO 1s 
(€) Cutting rake and clearance. 
Fig. 19-18. The grinding of @ tool bit is very important, as the final results of turning depend 
on this tool, 
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S) ARMSTRONG 
Y CHICAGO USA. 


(©) Left-hond offset tool holder. 
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mentally it performs the same purpose 
as the original machine. 

The major parts of an engine lathe 
are the bed, the headstock, the carriage, 
and the tailstock. Study Fig. 13-17 
carefully and learn to identify these 
parts, 

The headstock assembly contains the 
pulleys and gears that revolve the spin- 
dle. itis the spindle (see Fig. 13-172) 
that in turn revolves the work in the 
The carriage is an assembly of 
several parts: an apron, 4, the cross 
feed, c, the compound rest, d, and the 
tool post, ¢, which holds the cutting 

17 

tool. The cutting tool is fed along the 
work by the lead screw, f, which re-~ 
volves as the lathe is operated. ‘The 
gears in the feed mechanism, g, may be 
set to control the forward movement 
of the cutting tool along the piece 
being turned. The tailstock can be 
moved along the ways to fit the length 
of the piece being turned. 

Tool Bits. The tool bit must be 
‘der than the material it is to cut. 

‘or that reason, cutting tools or tool 
bits for lathe turning are made of high 
carbon stecl, high speed steel or tung- 
sten carbide steel. Each of these metals 
can be made harder than the metal 
being turned. 

Grinding a Tool Bit. The end of a 
tool-bit blank (see Fig. 13-18a) must 
be ground before it can be used to cut 
metal, 

The more common cutting shapes 
ground on tool bits are the round nose, 
right-hand turning, left-hand turning, 
right-hand facing, and the left-hand 
facing tool (Fig. 13-18b). The round 
nose tool bit can be ground with a 
cutting edge on either side of the round 
ose, and may be used for either right- 
or left-hand turning. The right-hand 
turning and facing tool cuts on the 
left-hand side of the tool. The left- 
hand turning and facing tool cuts on 
the right-hand side of the tool. As in- 
dicated by their names, the turning 
tools are used to turn outside diam- 
eters. Facing tools are used to true up 


lathe. 
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ARMSTRONG 
CHIEAGO USA 


(©) Right-hand offset too! holder. 


Fig. 13-19. The selection of the tool holder depends on the work 
being turned. (Courtesy Armstrong Brothers Tool Co.) 


Fig. 13-20, The dead center is hardened. The 60° angle point must be ground on thisrig 13 91h, To align the 
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Aligning Lathe Centers. Lathe cer 
ters are in alignment when the points 
of the two centers touch each other 
(see Fig. 13-212). If they do not line 
up point to point, the work being 
turned will be smaller at one end than 
at the other. This is known as a taper. 
To make a straight turned piece, you 
must always make certain that the ¢ 
ters are in alignment before placing 
work between them. To check the 
alignment of centers, use either one of 
the following methods (see Fig. 13- 
21a): The first method is to have both 
center points touching. ‘The second 
method is for the index lines located on 
the back of the tailstock below the 
hand wheel touching each other as in 
nters by 


enter, The live center is soft, and therefore can be turned in the lathe. (Courtesy Clevelond 41°" 5-6 inethod, first loosen the tail- 


Twist Drill Co,) 


Fig. 13-21. When you use the center point 
method of alignment, the points of the con- 
ters should be sharp, not blunt 


fiat surfaces, such as the ends of the 
metal being worked on, 

All tool bits muse be ground so that 
only the sharp cutting edge contacts 
the metal being turned. ‘Therefore, 
tool bits are ground with back rake, 
side clearance and front 


side rs 
clearance (see Fig. 13-18¢) 

‘ool Holders. Tool holders are 
designed to hold a square shaped bit. 
They are made in various forms, 
namely, the straight shank, and the 
left- or right-hand offset (see Fig. 
13-19). 


Lathe Genters. Metal being turned 
in a lathe is revolved between two 
centers (see Fig. 13-20). The center 
used in the tapered socket of the head- 
stock spindle revolves as the lathe is 
Therefore, it is known as the 
live center. 

The center used in the tapered 
socket of the tailstock spindle does not 
revolve and is known as the dead cen- 
ter. This center, which is always hard- 
ened, serves as the bearing upon which 
one end of the metal revolves while it 
is being turned. 


run 


and move the tailstock toward the 
headstock until the point of the dead 
center almost touches the point of the 
live center. If the points of the centers 
h, they are in alignment. If they 


are out of alignment, however, and the 
dead center should be moved to the 
right, screw in the right set-over screw, 
6, and screw out the left set-over 
screw, Do just the opposite, to move 
the center to the left. Then tighten 
both set-over screws and again check 
the alignment of the centers. In the 
second method, line up the graduation 


THE SURVIVOR VOL. 8 

159 
marks on the back of the tailstock, ¢; 
this is also done by adjusting the set- 
over screws. 

Face Plate. The face plate (see 
Fig. 13-22) fastens to the headstock 
spindle, and turns as the lathe is run. 
It is generally made of cast iron and 
has holes or slots in it. These may be 
used to clamp metal to the face plate 
for turning or facing. They may also 
be used for driving the lathe dog. 

Lathe Chucks. A chuck is a clamp- 
ing ot holding device used for holding 
work that cannot be held between the 
centers of a lathe, There are two kinds 
of chucks: the three-jaw Universal 
chuck (see Fig. 13-23a) and the four- 
jaw Independent chuck (Fig. 13-23b). 
When ghtens the Universal 
chuck, all three jaws move at the same 
time, For this reason, it is a self- cen- 
tering chuck, The other chuck has 


one 


Fig. 13-22. Face Plates. (Courtesy South 
Bend Lathe Works.) 


h of which can be moved 


four jaws, 
independently 
called the Independent chuck. 

Tightening Metal in a Lathe Chuck. 
To move the jaws of the lathe chuck, 
first insert a lathe chuck wrench into 
the square socket on the side of the 
chuck. Open the jaws of the chuck by 
turning the wrench until the opening 
is larger than the diameter of the metal 
to be turned, Insert the metal into the 
chuck and turn the wrench in the op- 


For this reason, it is 


(b) Independent chuck. 
Chuck Co.) 


Lothe Chucks. 
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posite direction until the jaws tightly 


grip the metal. 

Facing Work Held in a Chuck. 
Jing is the cutting or smoothing of 
the flat surfaces on the ends of bars of 
metal. This operation is commonly 
called radial facing. When facing 
work that is held in a chuck, either a 
round nose or a facing tool may be 


Fig. 13-23, 


used. Set the cutting edge of the tool 
bit against the center of the face of 
the work. Advance the tool against 
the metal by moving the carriage along 
the ways toward the headstock. ‘This 
will permit the tool bit co stare cutting. 
Hold the carriage so it will not move, 
and turn the cross feed handle (see Fig. 
13-17c) in a counterclockwise direc- 
tion. The tool bit will now cut from 
the center of che metal and across the 
face to the outside edge (see Fig. 13~ 


(Courtesy Cushman 


Fig. 13-24. In setting the tool, it may help 
10 set it fo the point of a center before the 
chuck is placed on the headstock spindle. 


24). If a litele bump is left right at the 
center, the tool bit was not set right 
on center. To remove this bump, set 
the tool bit to the center of the bump 
and take another cut across the face 


Fig. 13-25, Combined Drill and Counter- 
nk. (Courtesy Cleveland Twist Drill Co.) 


of the metal. If the face is now per- 
fectly smooth, the end has been prop- 
erly faced. 

combined Drill and Counter- 
sink. A combined drill and counter- 
sink (see Fig. 13-25) drills a hole and 
‘countersinks it at the same time. It is 
frill and countersink work 
centers in the ends of round bars be- 
fore they are placed between the cen~ 
ters of a lathe. 

Drilling Center Holes. Tapered 
holes must be drilled in both ends of 
a piece of metal before it can be placed 
between the centers of the lathe. These 
holes are drilled and countersunk with 
the combined drill and countersink. 
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lot 


COMBINATION 


LATHE CHUCK METAL 


GOUNTERSING B DRILL 


ary, Huck 


Fig. 13-26, The small drill on the end of « drill and countersink combined breaks easily. 
‘Always run the lathe at fast speed when using this di 


There are several methods of locating 
the center holes before drilling them 
We shall consider only one, the drill- 
ing of center-holes with a three-jaw 
Universal lathe chuck. ‘The accurate 
drilling of these holes is very important 
and requires careful attention, The 
tailstock must be in perfect alignment 
and the metal which is held in a lathe 
éhuck must be faced before work cen- 
ters are made. Pl 
and drill in a drill chuck and insert it 
in the tailstock spindle. Then, move 
the tailstock up until the point of the 
drill_and countersink are within one 
inch or less of the metal (see Fig. 13= 
26). With the lathe running, ance 
the drill and countersink into the end 
of the metal until the center hole is 
drilled and reamed to the correct depth 
(see Fig. 13-27) 

Lathe Dog. There are a number of 
different kinds of lathe dogs. How- 
ever, the safety bent tail lathe dog, 
as shown in Fig. 13-28, is a good ex- 
ample, since it is widely used in school 
shops 

Fastening the Lathe Dog on the 


ce the countersink 


Metal. Th 
the work th: 
of the lathe 
be positioned close to the end of the 


the dog is used to drive 
is held between centers 


For this reason, it must 


work that is to be held on the live 
center and the screw tightened. “The 
tail of the lathe dog is inserted into 
one of the slots of the face plate. ‘The 
drive for turning the work comes from 
the face plate, as it curns the tail of the 
dog. 
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Lathe Turning. Now that you 
have an understanding of some of the 
lathe accessories and of how to pre- 
pare a piece of metal for turning, you 
are ready to start to work. You can 


jounting a piece of round 
n diameter and 6” long in the 
finished di- 


begin by 


stocl 
lathe, and turning it to a 
ameter of 75”. 

Mounting Work Bet 
Start by drilling the center holes and 
clamping a lathe dog on one end of 
the metal, as shown in Fig. 13-29. 
You are now ready to place the work 
between centers. First Jubricate the 
center hole that will be held by the 


en Centers. 
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(0) Properly drilled and countersunk work 


{€) Drilled ond countersunk too deop. 


Fig. 13-27. A rule-of-thumb method of es- 
imating when the correct depth has been 
diilled is to ute the dopth of the drill plus 
bout % the length of the countersink 


dead center. Place the work on the 
live center with the tail of the lathe 
dog in a slot of the face plate. Next, 
move the tailstock along the bed of 
the lathe until the point of the dead 
center is close to the end of the metal. 
Tighten the tailstock clamping nut. 
Turn the tailstock hand wheel to run 
the dead center d into the center hole. 
Adjust the dead center so that the 
work turns freely but at the same time 
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a 


Fig. 19-28, Lathe dogs are made in different 
sizes to fit stock of various diameters 
163 

is held in such a way that there is no 
end p 
When the work has been properly ad- 
justed, no more than about two inches 
of the tailstock spindle e should be 
projecting from the tailstock. 

Using the Point of a Lathe Center 
to Set the Tool Bit for Turning. To 
set the tool bit for turning, hold the 
cutting edge about %1” above the 


y between the centers b and d. 


ENT TAIL OF 
LATHE DOS 


Late pos: 
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point of the live center (see Fig. 13- 
30). Once the correct setting has been 
obtained, tighten the tool post screw. 
Check the setting a second time to 
make sure it has not changed during 
the tightening. When properly sei 
should appear when you look down on 
ic as in Fig. 13-30a, and from the end, 
as in Fig. 13-30b. 
Straight Turning. With the work 
it 
properly set, you are ready to start 


between the centers and the tool 


straight turning. The amount of metal 
to come off before the finished size is 
reached should be removed with as 
few cuts as possible. These cuts are 
known as roughing cuts. They should 


remove metal as fast as possible down 


to within 344” of the finished 
diameter. The first roughing cee is 
164 

started by moving the tool up to, but 

hing, etal 
held by the dead center. Now start the 
lathe and, feeding by hand, take a cut 
that is about 4” in length and stop 
the lathe. Do not move the tool away 
from the metal; 
just cue with calipers or a microme 
ter. If the finished size has been 
reached, engage the feed and take 
a cut that is from Y% wo %_ the 
length of the work, as shown by J, 


not to the end of the 


asure the diameter 
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Fig. 13-312. Disengage the feed, but 
do not change the setting of the tool. 
Then, move the carriage and tool back 
to the dead center. If a second or 
third roughing cut is needed, repeat 
the operation until you are within %4” 
or 142” of the finished diameter, 


Re- 
move the work from the lathe and 
clamp the lathe dog on the opposite 
nd. Place the work back between the 
centers (see Fig. 13-31b). Stare the 
lathe and engage the feed, Rough turn 
the end a to the same diameter as the 
other end, b. Now you are ready to 
Resharpen the 
ool before making this cut, Finishing 
cuts are made the same as roughing 
cuts except that a light, smooth cut is 
made with a slow feed, Great care 
should be used in checking the diam- 
ing the finishing cut, 
since work cut under size is useless 
and becomes serap, 

Turning a Shoulder. To turn a 
shoulder, place the work betwé 
ters or in the lathe chuck. Then, lay 
out and mark the location for the 
shoulder. With a turning tool, rough 
turn the metal to within 44a” or 142” 
of the finished diameter. Stop the 
cut within 142” of the location for the 
shoulder (see Fig. 13-322). Now 
make a finishing cut to the shoulder 


take a finishing cut 


eter when mal 


iN ranstoce, 


Fig. 19-29. When the deod center is adjusted too tightly, i will often couse the point of 
the dead center to wear or be twisted off 


THE SURVIVOR VOL. 8 3677 THE SURVIVOR VOL. 8 


Fig. 19-30. If the tool bit is set too high, it does not cut. If set too low, it scrapes the 
metal instead of euting it 

: 165 
| location. Replace the turning tool with 
a facing tool and set the point of the 
tool slightly ahead of its side (see Fig. 


13-32b). Carefully set the point of 
the facing tool to the diameter 


turned, and move the carriage by hand 

toward the shoulder. ‘The point of the 

facing tool will remove the radius left 

by the round nose of the turning tool. 
166 


Faucet Remove, 


j Fig. 19-32, When removing the radius with 
the facing tool, be careful that you do not 


Fig. 13-31. As few roughing cus as possible should be made to reduce the metal down to cut deeper at the shoulder than the finish 


the size for a finishing cut diometer. 
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Fig. 13-9. The toilstock center should be 
offset toward the front of the lathe for turn 


ing most topers 


Now engage the cross feed mechanism 
so that the tool will be backed out and 
away from the finished diameter fac~ 
ing the shoulder. Often more than one 
facing cut may be necessary to remove 
the radius and face the shoulder to its 
proper location. 

Taper Turning. ‘Taper_tw 
ns_cutting the metal so_that_it 
jy becomes smaller and smaller 
0 other. The point 
pencil is tapered; starting from 
the size of the pencil, it gradually be- 
comes smaller and smaller until it be- 
comes a point. This gradual decreas- 
ing in diameter makes the taper. 


THE SURVIVOR VOL. 8 
SE ry 


Fig. 13-34. If the tailstock set-over has been done accurately, the taper will be cut to the 


To cut a taper, we must first know 

the amount of diameter, expressed in 

inches, that the metal should decrease 

in size for each inch or foot of its 

length. 

by multiplying the amount of taper 
167 


The taper per foot is found 


If the taper is 4” per 
4” or 14" 


per inch by 12 


inch, it_will be 12 


of taper per foot. I 
know the taper per foot, but not 
taper per inch, When this is the case, 


the taper per foot is changed to taper 


per inch by dividing by 12. For ex- 
ample, a taper of 14” per foot divided 
by 12 equals % 
Tapers may be cut in several different 
ways. Only two methods will be con- 


of taper per inch 


sidered here. ‘The first method is the 
tailstock set-over method and the.sec- 
ond method is setting the compound 
rest at an angle. 

Tailstock Set-Over To 
“turn a taper by setting over the tail- 
stock, first figure the amount the tail- 
stock is to be moved to the right or 
left by the following rule: Divide the 
taper in inches per foot by 12 t0 re- 
duce the taper to inches per inch. Then 
multiply By the total length of the 


Method. 


piece in inches and divide by 2. The 
quotient will be the s 
tailstock 

Two methods may be used to meas- 
ure the amount of tailstock set-ov 
The first method is to measure the dis- 
tance between the index lines (c, Fig, 
13-33a) on the back of the tailstocl 
The second method is to measure the 


distance between the two points of the 
live and dead centers (Fig. 13-33b). 

After calculating the amount of set- 
cover, loosen the tailstock clamp nut a. 

168 

To move the center to the right, loosen 
the set-over screw on the back of the 
tailstock and serew in the front set- 
over screw b, With a rule or dividers, 
measure the amount of offset between 
the graduation marks on the end of the 
tailstock (c, Fig. 13-33a). Or, with a 
rule, measure the amount the two cen- 
ter points @ and b are out of align- 
ment (Fig. 13-33b). Tighten both 
set-over screws and check the offset 
again. The tool bit should be set for 
straight turning. Now clamp the lathe 
dog on one end of the metal and place 
it between the lathe centers (see Fig. 
13-34). ‘The taper is cut by using the 
same procedure as in straight turning. 
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Fig. 13-35. A file handle should always be 
sed in filing at a lathe, (Courtesy Nicholson 
File Co.) 


Setting Compound Rest at an Angle. 
The compound rest_is_used_to_cut 
short, abrupt tapers like the 60-degree 
points_of To do this, 
determine the angle to which the com 
pound rest is to be set. 
the two nuts or screws that are located 
at the base of the compound rest. 
Slowly turn the compound, while 
reading on the graduated base. When 
you have obtained the desired angle, 
lock the compound by tightening the 
two nuts or screws. Then set the cut: 
ting edge of the tool bie for turning 
and cut th 


athe centers, 


Then loosen 


aper by turning the hand 
crank of the compound rest. 
Filing at a Lathe. To file at the 


(b) Self-centering knurling tool. 
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lathe, grasp the handle of the file in 
one hand and the point of the file 
with the thumb and fingers of the 
other hand. The point of the file is 
held ahead and to the right so that the 
file is at an angle to the work (see Fig. 
13-35). Push the file lightly across the 
revolving metal. Each stroke of the 
file should overlap the previous one 
N 


ke as few strokes as possible. Too 
puch filing at a lathe will cause the 
work to be undersized, tapered or ir- 
regular of surface. Clean the file often; 
A mill_or_lathe 
cut file is used when filing at a lathe. 
Using Emery Cloth to Polish a 
Turned Surface. To use emery cloth 
for polishing, the turned surface must 
first be filed. With the lathe running 
at a high speed wrap a piece of fine 
emery cloth around the metal and hold 
it with the fingers of one hand, while 
nery cloth back 
and forth over the surface of the metal 
After the cloth has. bee 
apply a few drops of oil to the metal. 
Continue polishing for a few minutes 
and then turn the cloth side against 
The action of the oil and 
worn emery against the cloth will pro: 


this is very important. 


slowly moving the 


worn, 


the work. 


duce a high polish 
169 
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Knurling Tools. There are two 
types of knurling tools, One holds 
three sets of knurls in a revolving head 
(see Fig. 13-36a), and the other holds 
one set of knurls in a_self-adjusting 
head (see Fig. 36b). The knurling tool 
J to make a rough surface for 
gripping or for an ornamental effect on 
work that has been turned in a lathe, 

Knurling. No metal is removed 
during the knurling pro 
face is roughened when the hardened 
knurls are pressed into the revolving 
ig. 13-37). To knut, first 
select a knurling tool and place it in 
the tool post. ‘Then adjust the knurl- 
center of the work with 
the knurls parallel to the surface to be 
led, Set the lathe to run at a slow 
speed and force the knurls into the 
work, After doing this, start the lathe 
and engage the automatic feed mech- 
anism. Apply oil liberally. Knurl the 
desired distance. If the knurled sur- 
face is not fully formed, force the 
knurls deeper into the metal and knurl 


ss; the sur- 


ing tool to th 


Twist Drill to Drill 
Holes he. To drill a hole at 
the lathe, place the work to be held 
in a chuck and face the end to be 
drilled. ‘The tailstock must be in per- 


Fig. 13-96. Knurling Tools. (Courtesy J. H. 
Williams & Co.) 


Fig. 13-37. In knurling, both the speed and 
the feed of the tool along the work should 


be slow. 
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METAL 


LATHE chuck 


Fig. 19-38. This method of drilling .nakes possible the driling of @ hole in the exact center 


of @ round piece of metal 


Fig. 19-39. Since the top is supporte 


fact alignment. Place a drill chuck 
in the tailstock spindle and clamp a 
drill and countersink in the chuck 
Now move the drill_ and countersink 
to within 1” of the end of the metal 
and tighten the tailstock to the lathe 
bed. With the lathe running, turn the 
tailstock hand wheel until the point 
of the drill and countersink makes a 


.d by the dead center, 


threads square with the surface of the metal are cut 
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shank drill is to be used, remove the 
Gill chuck and insert the taper shank 
of the_drill_into_the_tailstock. rart 
the lathe. Now feed the drill into 
the work (see Fig, 13-38). Use oil 
when drilling steel. Do not use oil 
when drilling cast iron 

Using a Hand Tap to Cut 
Threads on the Inside of a Hole at 
the Lathe. To cut threads on the in- 
side of a hole, select a tap drill of the 
proper size (see Table 4) and drill the 
hole to the required depth. Then lock 
the headstock spindle so that it will 
not turn and insert a well-oiled tap in 
the drilled hole, Now adjust the dead 
center so that its point is in the center 
hole of the tap. Slowly turn the tap 
with a tap wrench, while applying 
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DRILL DRILL, CHUCK 


pressure to the tap by turning the tail 
stock hand wheel (see Fig. 13-39). 
Apply oil as the threads are being 
and back up the tap after each half 
Continue to turn the tailstock 
1g the point of the 


turn, 
hand wheel, keepin 
center in the center hole of the tap 


while you are cutting the threads. 


Shaper 

The shaper is used primarily for 

the shaping of metal surfaces. ‘The 

tap work is held in a vise or clamped to 
WRENCH 

the table. ‘The cutting tool moves back 


and forth across the metal, cutting 
only on the forward stroke, As the 
tool moves backward, or just before 
it starts its forward movement, the 
table on which the vise is fastened 
moves sideways across the front of the 
This moves the metal into 
t cut. In Fig. 13- 
inch bench shaper. 


sha 


position for the n 
40 is illustrated a 
In studying this illustration, you will 
see that a shaper is made up of four 
parts: (1) the column and base, 
(2) the table, (3) the ram, and (4) the 
All shapers, regardless of 
ize, are similar in construction. 

The Column. The column / is 
the backbone of all shapers. It is hol- 
low and contains the mechanism for 


rm 
cone-shaped indentation in the end of 
the metal. This indentation makes it 
possible to start the drill on center. 
Stop the lathe and remove the con 

bination countersink and drill from the 
drill chuck. If a straight shank drill 
is to be used, placa drill of the prop 
size in the drill chuck. If a tapered Tunning this machine 


tool head. 
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Fig. 19-40. 7-inch Bench Shoper. (Courtesy Allos Press Co.) 


|. Column and base. 9. Tool post. 
Table, 10. Clopper box. 

Ram. 11. Clapper pin. 

Tool head. 12, Lock wheel 

Vise. 13. Adjusting shaft 

. Table crank. 14, Pointer. 

Feed pawl 15. Binder clamp, 

Lift shoft, 16. Ram positioning shaft 


SHAPER CUTTING TOOLS 
RECOMMENDED FOR MILD STEEL 


v7, 
18 
19. 
20. 


21 


2. 


23. 


Clopper box bolt 
Gib bolt. 

Outboard toble support. 
Outboard table support 
bolt 

Engagement lever. 

Tool slide dial. 

Tool slide boll crank, 
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The Table. The table 2 is attached 
to the front of the shaper. Itis finished 
on both sides and the top. This makes 
it possible to fasten the work directly 
to the table top or on cither side. 
However, for most shaper operations, 
the work is held in the vise 5, which 
is bolred to the table. The table can 
be moved across the front of the shaper 
by turning the table crank 6 or by en- 
gaging the automatic feed paw 7; it 
may also be raised or lowered by turn- 
ing the lifting shaft 8 The crank is 
used to put the work into position 
under the cutting tool before the pawl 
is engaged, so that the work is fed 
automatically while being machined. 
The Ram and the Tool Head. 
The ram 3 moves back and forth 
while the machine is in operation. In 
this way the tool, which is held in the 
tool post 9 (which is part of the tool 
head 4), is pushed forward across the 
metal on the cutting stroke and pulled 
backward across the metal on the re- 
turn stroke, The tool does not cut on 
the return stroke, ‘The clapper box 10 
is hinged at the top by the clapper pin 
11 to provide a means of lifting the 
tool during the return stroke. If this 
were not possible, the tool would dig 
a groove in the metal and its cutting 
edge would be dulled as the tool was 
being pulled backward across the 


SHAPER CUTTING TOOLS 
RECOMMENDED FOR CAST IRON 


+o 


Fig. 13-41. Alwoys use o shorp tool that hes been ground properly for the work being 
machined. The use of on oil stone on the cutting edge ofter grinding gives o sharper edge. 


(Courtesy Cincinnoti Shoper Co.) 
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metal. 


Adjusting the Stroke Length. 
“The sizes of all shapers are designaced 
by the length of the strokes, which are 
measured in inches between the ex- 
treme forward movement and the es 
treme backward movement of the ram, 
uch asa 7-inch, a 16-inch, or a 36- 
inch shaper. 

Seldom is the work being shaped of 
the same length as the stroke of the 
shaper. Therefore, a means is provided 
for adjusting the length of the stroke 
to fit the work being shaped. ‘This is 
done by loosening the knurled lock 
wheel 12 and then curning the stroke 
adjusting shaft 13 until the pointer 14 
indicates the length of the stroke. 
The stroke length should always be 
set when the ram is at the extreme 
backward poine of its return stroke. 
After setting the stroke length, always 
tighten the lock wheel. 


Positioning the Stroke. After the 
stroke length has been set, the ram 
must be adjusted so that the movement 
of the cool will be directly over the 
work. ‘This is known as positioning 
the stroke. To do this, the binder 
clamp 15 is loosened and the ram po- 
wg shaft 16 is turned until the 


sitionit 


tool is adjusted to within % to 1% 
inches from the back edge of the work 
Once the stroke has been positioned, 
always be sure to tighten the binder 
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Cutting Tools. Cutting tools for 
the shaper are similar to those used on 
the lathe in that they are single-point 
cutting tools and are ground with re- 
lief and clearance on them. To under- 
stand better the shape of the different 
tools used for mild steel and cast iron, 
study Fig. 13-41 carefully. In use, the 
ing tool is held in a tool holder 
I7¢ 

(see Fig. 13-42). A one-piece tool bir, 
large enough to be held in the tool post 
without first being clamped in a tool 
holder, may be used. When it is nec- 
essary to shape the inside of a hole, an 
extension-type tool holder (sce Fi 
13-43) is used. 


A Few mena 949es 18 
‘ANCHE TOOLS ADAPTED 


(@) Extension tool holder for the shoper. 
(Courtesy Armstrong Bros. Too! Co.) 


Shaper Operation. When shaping, 
it is important to hold the work se- 
175 


©) 


Fig. 13-42. The shaper tool holder 
holds the tool bit in @ vertical posi- 
tion as shown in (g). It can, how- 
ever be adjusted (b) so thot the tool 
bit can sit ot several different 
ongles. (Courtesy Armstrong Bros. 
Tool Co.) 
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7o0%. 


INTERNAL SHAPING 


(b) Extention tool holder in use. (Courtesy 
Cincinnati Shaper Co.) 


Fig, 13-43. Internal flat and irregular sur- 
faces os well as keyways are shaped with 
the extension tool holder. 


weoee ai 


Sums 


(2) Holding motol to shape one side ot right 
‘angles to an edge, 


son 
Zoaise 
puedeL els 


(b) Holding motal to shepe one side parallel 
to the opposite si 


sueey core ~ 
MBE ERE Exsrie 


(© Holding rough castings for shoping 
Fig. 13-44. The work to be done and the 
shope of the metal govern how it will be 
held in the shaper vise. (Courtesy Cincinnati 
Shoper Co.) 
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curely and solidly, so that it will not 
give or spring ouc of shape while ic is 
being machined. The majority of work 
is held in the vise, which is bolted to the 
shaper table, There are several ap- 
proved methods of clamping the metal 
‘A study of Fig. 13-44 will 
acquaint you with three of them. Be- 
fore placing your work in the vise, be 
sure to clean the vise and the metal 
thoroughly. If necessary, use a file to 
remove the burrs from the metal. 
Place the metal in the vise with the 
true side against the solid vise jaw. If 
the opposite side is not true, use a 
holddown or a round piece of soft steel 


in the v 


(see Fig. 13-44a and b) and tap the 
work with a soft-face hammer to seat 
it firmly, If necessary, place shims 


under the metal so that it will be prop- 
erly seated on the base of the vise. 
castings are generally held as 


Keer coast Level 


(a) Clamping work to the table with a T bolt, 
@ strap, and a block. 


= 
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held in the vise-or clamped to the table, 
a check should be made to see if ic is 
level, straight, or square. This can 
be done as shown in Fig. 13-46 by 
using a precision square, an indicator, 
or a surface gage. If it is necessary to 
level the work, loosen it and place 
shims under it. After tightening, again 


Somes 


(@) Squaring up an angle wit 
square. 


precision 


— scoce — 


(b) Using indicators for @ high degree of ac- 
curacy in leveling the work. 


(©) Pieces may be ile for shoping engles 
by clamping them to angle plates. 
19-45, The work con be held just os 
tigidly when clamped to the shaper toble 
fos when it is held in vise. (Courtesy Ci 
cinnati Shaper Co.) 
176 

illustrated in Fig. 13—44e. If the work 
is too large or of such a shape that it 
‘cannot be held in the vise, it may be 
clamped to the shaper table as shown 
in Fig. 13-45. 

After the work has been securely 


fee 


(€) The surface gage is used for setting work 
level with (left) ond perallel (right) to the 
side of the table. 


Fig. 13-46. Leveling ond s 
for shoping. (Courtesy Cincinnati Shoper 
Co.) 


work square 


check the work. 

You are now ready to fasten the 
cutting tool in the tool post and to set 
the clapper box properly. The tool is 
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set in a vertical position, with a small 
amount projecting down from the bot- 
tom of the clapper box as shown in Fig. 

ig the tool, adjust 
the clapper box by loosening the clap- 
per box bolt 17 (see Fig. 13-40), and 
move the top of the box until it slants 
slightly away from the cutting edge 
of the tool. After setting the clapper 
box, be sure to check the tool to see 
that it is still in a vertical position. A 
careful study of Fig. 13-48 will illus- 
trate to you the right and wrong ways 
of setting the tool and the clapper box. 

After setting the cutting tool, set the 
length of the stroke and then position 

the stroke to the work as previously 

explained, 

Now that the work is properly held 
in the machine and the tool properly 
set, you are ready to start shaping the 
work. Carefully move the ram forward 
until the cutting tool is over the sur- 

176 
face to be machined. Loosen the gib 
bolts 18 (see Fig. 13-40). By turning 
the lift shaft 8, raise the shaper table 
until the cop surface of the metal is 
about one inch below the bottom of 
the ram, ‘Tighten the gib bolts. Lower 
the outboard table support 19, and lock 
ic by tightening the outboard support 
bolt 20. You are now ready to turn on 
the switch and start the ram by moving 
the engagement lever 2/. As the ram 
moving back and forth, carefully 
turn the tool slide ball crank, lowering. 
the tool until it just touches the sur- 
face to be machined. Move the table 
to the left by turning the table crank 
until the work has been moved out 
from under the cutting tool. Set the 
tool slide dial 22 at 0. When this has 
been done and as you turn the crank 
23, you can read in thousandths of an 
inch how much you are lowering the 
cutting tool. The depth of the first 
cut is governed by the amount of metal 
to be removed and by the power of the 
shaper. The initial cut is a roughing 
cut, as shown in Fig. 13-49. This cut 
is taken to bring the work to within a 
few thousandths of an inch of its fin- 
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WRONG 


(a) Keep the bottom of the tool slide even (b) Shows too great an overhand of the 
with the bottom of the ram whenever pos- tool and tool slide. This may cause the tool 
sible. to chatter or the tool slide to break. 


Fig. 13-47. Adjusting the tool slide for shoping. (Courtesy Cincinnati Shaper Co.) 


RIGHT WRONG 


(0) The tool should be set streight up and (b) When the tool is set on an angle it has 
down. 1 tendency to dig into the work. 


Fig. 13-48. Setting the tool for shaping. (Courtesy Cincinnati Shaper Co.) 
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» 
bay 


(0) Side 1 of metal is set os level as pos 
sible ond then shaped. 
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Fig. 13-49. The maximum 
depth of @ roughing cut it 
generally from 110 to 125 
thousands of an inch. (Cour- 
fesy Cincinnati Shaper Co.) 


(b) Side 1 is then placed against the sto- 
tionary jaw of the vise and edge 2 leveled 
before shaping. 


(©) Side 1 is placed against the stotionary 
vise jaw, and edge 2 flat on the bose of the 
vise before edge 3 is shaped 


(2) Side 1 is ploced flat on the base of the 
vite before side 4 is shaped, 


(e) End 6 is placed on bose of vise, then 
‘edge 3 is adjusted until parallel with the 
blade of @ square that is held ogainst the 
square side of the shaper toble, after which 
end 5 is shaped. 


(End 5 is ploced flat on base of vise be- 
fore end 6 is shoped. In this step itis « good 
plan to check with the edge of « rule, as in 
(@), before shaping. 


Fig. 13-50. Squaring @ block of metal at the shaper. 


THE SURVIVOR VOL. 8 
ished dimensions, sometimes more than 
one roughing cut is necessary. The 
general practice is to leave from ten to 
fifteen thousandths of an inch for a 
finishing cut on steel. For cast iron, 
from five to ten thousandths of an inch 
is left for finishing. 

Engage the automatic table feed and 
take the first roughing cut across the 
entire width of the surface being ma- 
chined. When this cut has bezn fin- 
ished, disengage the automatic table 
feed and stop the movement of the 
ram, Slowly move the ram to its fur- 
thest back position, Now move the 
work back to its starting position and 
‘carefully lower the tool for a finishing 
cut. Again, urn on the switch, start 
the ram, and engage the table to make 
the finishing cut across the surface be- 
ing worked, 


180 


Fig. 13-51. Vertical surfaces ore 
shaped by feeding the tool slide mans 
volly. (Courtesy Cincinnati Shoper 
Co.) 


In metal working, the shaper is used 
for several different machining opera- 
tions, the most common of which are 
squaring a piece of metal (see Fig. 13 
50), shaping a vertical surface (see 
Fig. 13-51), angular shaping (see 
13-52), cutting internal and extern: 
keyways (see Fig. 13-53), and contour 
shaping (see Fig. 13-54). 

Safety Precautions. The back- 
ward and forward movements of the 
ram present a serious accident hazard. 
Ie is quite possible that the operator's 
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Fig. 13-52. Angular shaping is done by set- ‘Fig. 19-54. Contour shaping is done shaper, he should wear safety goggles 
fing the tool slide at on angle and feeding _—by fist laying out the contour ond then so that chips will not enter his eyes, 
the tool slide manvolly. (Courtesy Cincin raising or lowering the cutting tool by and his hands should be kept away 
aati Shaper Co.) turning the too! slide ball eronk so thot 


from the danger points. When it is 
necessary to remove chips from the 
work, he should always use a brush, 


Milling Machi 


In the metal working industry, the 
milling machine ranks second to the 
lathe in importance, Industry requires 
the use of many different sizes of ma- 
chines, ranging from huge machines 
larger than a piano to the small bench 
type, which are about the size of a bass 
drum, Most milling machines are made 
so that the cutter is held in a horizontal 
position; this machine is known as a 
horizontal mill, By the same token, one 


the tool will cut to the layout line. 


e 


that is made to hold the cutter in a 
vertical position is known as a vertical 
milling machine 

The vertical milling machine is made 
for the cutting of irregular shapes, 
edges, and curves without the use of 


special form cutters, On the other 
hand, the horizontal milling machine 

cuts in both the flat or horizontal po 
Fig. 13-55. For safe manual operation of ‘sition and the upright or vertical posi- 
the tool slide while the ram is in motion, the tion. For this reason, you will find 


operator must keep his arm vp and above oll more horizontal than vertical milling 


ports of the shoper. machines in use. 


Fig. 19-52, Internal keywoys ore cut with 
the extension tool holder while the tool slide 
is being fed manually. Keyways can be cut 
at the end of shafts or in any location along 
@ shalt, 

fingers or hand may become caught 
between the tool and the work or be- 
tween the tool head and the column. 
Whenever the ram is in motion, the 
operator should stand, not in front of 
the ram, but off to a side, and when ic 
is necessary for him to feed the tool 
slide by hand, his arm should extend 
straight out from his shoulder, as shown 
in Fig. 13-55. When operating the 
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Fig, 13-56. Bench Milling Machine. 


Table serew ball crank. 
. Elevating serew hand wheel 

Cross feed hand wheel 

Belt tension lever. 

Qvick-sot automatic table feed mech: 


Before attempting to operate a mill- 
ing machine or even to turn a handle 
on one, the student should thoroughly 
183 
acquaint himself with all the various 
parts of the machine by carefully 
studying Fig. 13-56; he should pay 
particular attention to the cranks and 
Jevers fa through If, which control the 
movements of the machine, as well as 
the micrometer dials 2 on the table 
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(Courtery Atlas Press Co.) 


f. Go-stop table lever 
Micrometer diols 
Feed trip dos. 

Arbor. 
Milling mochine table. 
Bore. 


feed, the cross feed, and the vertical 
adjustment screw. These dials make 
possible the adjustment of the work in 
relation to the cutter to within .001 of 
an inch. Again, as with all machining 
operations, the ease and accuracy with 
which the metal is cut in a milling ma- 
chine depends upon the cutting tools 
and how they are used. 

Milling Machine Operations. 
‘The milling machine is used to cut flat 
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surfaces or irregular shapes on pieces 
of metal. To do this, fasten or hold 
the work securely to the milling ma- 
chine table. This is done by bolting a 
milling machine vise to the table of the 
milling machine (see Fig. 13-57) and 
either gripping the work in the vise or 
clamping the work directly to the mill- 
ing machine table (see Fig. 13-58). 
After the work has been securely fast- 
ened to the table, it is fed against a 
revolving cutter, which mills the metal 
until it has been worked to the desired 
These cutters are held on 
the arbor or in the spindle socket of 
the milling machine. The cutters them= 
selves are made in a wide range of 
shapes and sizes from either carbon or 
tool steel. Cutters made of tool steel 
are preferred, for they can be oper- 
ated at a higher speed and will gen- 
erally outlast those made of carbon 
steel. The power for turning the cut- 
ters is usually supplied from an electric 
motor through belts or gears connected 
to the spindle, By changing the belts 
‘or gears, it is possible to obtain differ- 
The table on which 
n be moved 


dimensions, 


cent cutter speeds. 
the work is clamped c 
lengthwise under the cutter. This is 
known as the longitudinal feed. Also, 
it can be moved crossways under the 
cutter, This is known as the cross feed. 
The table may also be raised or low- 
ered in what is known as the vertical 
|. On some machines, all of these 
feeds may be automatic; on others, one 
or two may work automatically and 
the others may be worked manually. 
The movement of the metal against the 
known as feed, and the rate 


fee 


cutter 
at which the cutter revolves as it cuts 
is known as speed. ‘The relationship 
between speed and feed in milling 
work is very important. It is so im- 
portant, in fact, that in industry a 
mathematical formula is used to deter- 
mine the correct speed and feed for 
each kind of work being done. How- 
ever, for our use, the general recom- 
mendations of cutter speeds as shown 
in Table 6 will serve. 
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TABLE 6 
Sees von Mnuutse Cerzens 


Gaer Speed fa Feet Per 
Vise Nort High Speed 
See cuter: About fia 
This Speed for Carbon Seed 

Kind of atari [earned for Carbon S 


Minion | Maximnon 


ed 


Sole Stel o | % 
Tough Steel Buy) lumen 
Tool Steel 6 0 
Machinery Steel 0 100 
Cast Iron 70 100 
Brass, Bronze, and 

‘Aluminum 150 200 

VISE JAW 
ARBOR 


(0) To set the vise square with the table, 


‘divs! the vise until the whole length of the 
jaw (0) touches the arbor (b). 


= 


a 


(b) To set the vise parallel to the table, hold 
the heod of the square against the arbor (b) 
‘ond adjust the jaw (a) of the vise until it is 
porallel to the blade (c). 


2 


Fig. 13-57. Setting the vise square with or 
parallel to the milling machine table 


‘The table feed ro match the cutter 
speed on a milling machine is governed 
by the material being machined, the 
type of cutter being used, and the 
strength or solidness of the machine. 


3688, 
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rt 


work 


WORK SECURELY HELO 
WITH CLAMPS 


T sour 


Fig. 13-58. When necessary, clamp the work to the milling mac! 


clamps, ond blocks. 


Fig. 13-60. 
(0) lodexing head, 


For instance, light machines dictate 
light feeds and light cuts; heavy ma- 
chines permit fast feeds and heavy cuts. 
Milling machine cutters are held on 
the milling machine arbor (see Fig. 13- 
59) or on adapters that are held in the 
spindle socket of the machine. It will 
be noted by studying the illustration of 
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BOLT 


FLAT CLAMP. 
BLOCK 


eLocK 


A, 


10 toble with T bolts, 


Indexing Heed ond Toilstock. 
(b) Toilstock 


the arbor that it is made up of a 
straight piece of metal with several 
collars that are held on the shaft by. 
anut. In use, the cutter takes the place 
of one or more of these collars and is 
held securely by the use of a key and 
the tightening of the nut at the end 
of the arbor. 
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186 
SECTORS 


CRANK HOLE GIROLES 


PLUNGER PIN 


Fig. 13-61. Always be very careful when using the indexing head, os it is very easy to 
make a mistoke by stopping the crank over the wrong hole. When this is done, your 
work is spoiled. 


— 


Fig. 13-63. Plain Milling Cutters. (a) Plain 
milling cutter. (b) Wide plain milling cutters 
hove helical teeth. (c) Cutter for heavy slob 
milling. (Courtesy Morse Twist Drill ond 
Machine Co.) 


) 


) 


Fig, 19-64. In ploin or slab milling, 
the cutter is held on the arbor and 
the work is held in the vise or 
clamped to the table 
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Fig. 13-62, One use of the indexing head 
is to divide « gear blank into spaces of equal 
size when cutting @ gear at the milling 


machine. 


Indexing Head. An indexing head 
is an attachment that makes it possible 
to divide a circle into equal parts, It 
is sometimes called a dividing head. An 
indexing head and center (see Fig. 
13-60) can be rotated on its axis 
throughout a complete revolution or 
any part of a revolution. The work is 
held between the centers or in a chuck 
fastened to the indexing head. 

To rotate the work, turn the crank 
on one side of the indexing head. One 
turn of the crank causes the work to 
rotate one-fourth of a complete revo- 
lution. For the purpose of indexing, 
a plate behind the crank contains a 
number of complete circles. Each of 
these has a different number of holes. 
After determining how many full or 
part turns are necessary to divide a 
complete revolution of the work into 
equal parts, the plunger pin on the 
crank is adjusted to the hole circle to 
be used and the two arms or sectors 
This enables the ope 
start and stop his crank correctly (see 
Fig. 13-61). Fig. 13-62 illustrates only 
one of the many uses of the indexing 
head. 

Milling Ci 
Plain Milling 
ter 


are set. ator to 


ters and Their Use. 
utter. The milling cuc- 
s shown in Fig. 13-63 are known 
2s plain or slab mills. These are used 
for the machining of a metal surface 
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Fig. 13-65. Side Milling Cutters. 
{@) Steaight-tooth side milling cuter. 
(©) Stagger-tooth side milling cutter. 
(Courtesy Morse Twist Drill ond Fig- 13-67. This type of siting so 
Machine Co.) ot the center than around the outside edge. 
This prevents bending of the saw. (Courlesy 

Morse Twist Drill and Machine Co.) 


is thinner 


es The work being sawed may be held in 
the vise or clamped to the table as 
shown in Fig. 13-68, 

End Mills. There are two types of 
end mills, the shell end mill and the 
shank end mill (see Fig, 13-69). Each 
of these cutters is designed for the 
same purpose, i., to cut two surfaces 
at the same time, one surface with the 
end of the cutter and the other with 
the teeth that are on the outside edge 
of the cutter. ‘The shell end mill 1s 
often used for a facing operation on 
the milling machine. Fig. 13-70 shows 
the shank type end mill being used for 


Fig, 13-66. The side mill is 
held on the milling mai 

arbor the same as is the plain 
mill, The difference that will 
be noted is that the cut is 
made down and into the 
metal instead of on the top 


surface, 


Fig, 13-68. It is generally 
necessary to feed the sit 
fing sow at @ slow rate of 
food. 


that is Jess than the width of the cut- 
ter or equal. to its full width. “This 
milling operation is known as plain or 
slab milling. Fig. 13-64 shows a plain 
milling cutter slab milling the edge of 
2 piece of metal. 

Side Milling Cutters. Side milling 
cutters are shown in Fig. 13-65. In 
studying this illustration, you will note 


that this cutter has teeth on both sides 
as well 2s around the outside edge 
Fig. 13-66 shows the side milling cut 
ter being used to cut a groove that is 
the same width as the cutter. 

Slitting Saw. The slitting saw (sec 
Fig. 13-67) is held on the arbor and 
is used for what its name implies, the 
sawing of metal in the milling machine. 


(©) Shell end mill. 


Fig. 13-69. End Mills. (Courtesy Morse Twist 
Deill ond Machine Co.) 
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Fig, 13-71, Angular and Form 
Milling Cutters. (0) Angle 
cutter. (b) Form cutter. (Cour- 
fesy Morse Twist Drill and 
Machine Co.) 


when operating @ shaper? 
is shoulder turning? 19. Explain the three methods used for 


12. What is toper turning? leveling the work held in the shoper 
; 13. What is straight turning? vise or toble. 
Fig. 13-70. The shank end mill is held in é 
wie Terres thel fis ino the spindle socket 14 Why ist necessary to dill and counter- 20. Name four machining operations that 
Boeri tet Be sok gene eae Bandas toe 
15, What is the easiest method of sotting 21. What is slab milling? 
internal milling. ‘This milling cutter @ fool bit on center? 22. What two types of milling machines 
may also be used for the machining of 16- Eaplain the two methods of offsetting are in general use? 
internal or external irregular surfaces. | fe: eer for eons coves © 5 bee meaning eles ji 
e ie is it sometimes better to drill holes 24, Explain the meaning of spec 
paagiclers see Ronee Cue ihe in @ lathe than at the drill press? 25. Nome three methods of holding work 
angular and form cutters shown in yg Why should the operator wear goggles ‘on the milling mochine tabl 


Fig. 13-71 are single purpose cutters 
They will only duplicate the angle or BP 
the form of the cutter. 


Schone PROJECTS 


1. Explain the reason for using @ coolant 
when sawing metal with the power hack 


2. Why should you wear goggles when 
grinding? 

3. What causes the metal to becothe hot 
when being ground? 

4. What is the purpose of dres 
grinding wheel? 


Note: Dimensions in diagrams are in inches, 


5. How can you tell the sizes of drills? 

4 Name the tool that is used to hold 
straight shank drills 

7. Explain two methods of safely holding 
work that is being drilled ot the drill 
press 

8. Explain back rake, side rake, front 
clearance, ond side clearance as op- 
plied to a lothe tool bit. 

9. Why must you hove the centers aligned 
when straight turning on a lathe? 


Key Chain 
Identification 
Cag 
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Keys are usually carried on @ chain or loose in the 
owner's pocket or pocketbook. An identification tog 
rmokes certain that loose keys will be kept on o chain 
with it, and makes the keys easier to find. If the 
keys ore lost, the tag makes it easy for the finder to 
retuen them to the owner. Remember, care in making 
the tag will result in an attractive piece of work. 
(Courtesy Howard N. Mose, Detroit Public Schools, 
Detroit, Mich.) 


ALTERNATE. 


ALUMINUM 
COPPER 
BRASS OR 


SHEET METAL 


Personal Touches to 
Personal Articles 


‘A monogram makes @ good decoration and serves 
the practical purpose of identifying your belongings. 
Do you have a tool box, @ bicycle, or some other 
personal object that you would like to mark os yours? 
The initial of your name can be etched on o small 
piece of metal and soldered or riveted to the object 
you wish to identify. (Courtesy Clyde P. Lutell, Allen 
Park High School, Allen Pork, Mich.) 


Reference to Operations in Text 


Cutting Sheet Metal page 36 
Leyout poges 17-23 
Etching page 93 
Piercing poge 33 
Drilling poge 152 
Polishing poge 8? 


Finishing pages 90 and 103, 
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Leyout poges 17-23 

Cutting Sheet Metal poge 36 

Soldering pages 73-77 

Drilling poge 152 

Finishing pages 90 ond 103 
Moterial 


1 piece 20-gage sheet metal, 134” x 2%” 


PLASTIC OR 
CELLULOID 
DESIGNS 


CARDBOARD. 


’ 
ws y 


Material 


1 piece copper, brast, or oluminum to fit the 
design being used 


Gectsres [ 
USES 

FASTEN TO 

CAR DOOR 


GGA FASTEN TO 
IDENTIFICATION BICYCLE FRAME 
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IF TO BE FASTENED WITH RIVET 
OR SCREWS, ori. & HOLE, CENTER 
EACH END. 


CUT OUT 


Metal Corners for Worn sere none 
Loose-Leaf Notebook Covers rp : 7 


196 


Do you have an old 
cond hos froyed con 

good condition? Hor 
you to improve its looks and lengthen its life. Four 
metal corners and some paint can turn the old note 
book into @ useful article that looks better than nev. 
(Courtesy Clyde P. Luttrell, Allen Park High School, 
Allen Pork, Mich.) 
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ETCH DESIGN STAMP LETTERS 
CHASE LINES 


ROLL TO FORM HANDLE 
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Reference 10 Operotions in Text 


Layout poyes 17-23 
Cutting Sheet Metal page 36 
Using the Jewelers Sow page 92 
Etching poue 93 
Polishing page 8&6 
Finishing pages 90 ond 103 

‘Material 


4 pieces 22- to 26-gage sheet metal, copper, brass, 
fr aluminum, 136" x 2K" 


jt 


Teo 
SQUARES 


TN 


Lal ay 


| 


You will ind this ray in the form of @ leaf to be @ most 199 Pattern 
Cutting Sheet Metol 


oltractive art metal project 


Wt has © distinctive look. 


Through careful planning you will be pleasantly surprised 
ct the ease with which you con make the leaf tray. Another 
surprising thing about this project is thot it con be mode 


from @ relatively small piece 


of copper or brass. 


Reference to Operations in Text 


Hammer Morking 
Chosing 


poge 27 
poge 36 
page 96 
poge 97 
page 86 
page: 90 ond 103 
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Materials 


1 piece 18:-gage brass, copper, or aluminum, 7” x 714" 


Candy Dish 


Hammered bowls of the kind shown here have @ wide variety 
cof utes. Some people use them for candy, for nuts, or just for 
‘appearance. When making @ bowl of this kind, you should give 
thought fo the kind of metal to be used, for copper, brass or 
aluminum is more attractive when placed in the proper sur 
roundings. 


Reference to Operations in Text 


Seribing o Circle poge 23 

Roising page 51 

‘Annealing Copper and Bross poge 52 

Jewoler’s Sow poge 32 

Soldering poges 73-77 
Moterial 


1 piece 18-gage copper or bross, 6” diameter 
3 pieces Number 12 copper or brass wire, 10” long 
3 20.goge discs, copper or brass, 14" diometer 


200 
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TWISTING 
2 PIECES OF 
12-GAGE WIRE 


3696 
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TO BODY 


SOLDER FEET 
TO BODY 


"\sover HANDLE, 


L 


i : 


cares 


Your favorite necktie is difficult to find if it is hung over @ clothes 
hook or a rod. There are necktie hangers that are designed so 
that, though only two or three neckties are hung on a single 
rod, the hangers hold a large number of ties. The one shown here 
is of that design. (Courlesy Arthur D. Anderson, Oxford Junior 
High School, Dearborn, Mich.) 


Reference to Operations in Text 


Loyout poges 17-23 
Cutting Sheet Metal poge 36 
Hammer Marking poge 96 


3 EQUALLY SPACED 
EDGE DECORATIONS 


Necktie Hanger 


Filing poges 40, 41 
Drilling page 152 
Riveting poge 80 
Forming Wire page 56 
Polishing poge 86 
Finishing pages 90 and 103 


Material 
1 piece 18- or 20-gage sheet steel, copper, bross, or aluminum 
for 1 piece 233” x 714” wood or plastic 
7 pieces %4” x 7" brazing rod or wire 
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BACK 


JIG FOR TIE HANGERS MADE 
BY DRIVING FINISHING 
NAILS INTO HARD WOOD. 
SPACE NAILS FOR DESIRED 
BENDS, A METAL BASE 
MAY BE USED. DRILL HOLES. 
TO FIT METAL PINS BEING 
USED. 
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Cable Lamp 


The table lamp may be used in the living room, o hol, or your 
‘own room, or as a desk lamp. Its shape and color make it fit 
into almost any room. The type of shade should be governed 
by where the lamp will be used. (Courtesy, Edsell Evons, Detroit 
Public Schools, Detroit, Mich.) 


Reference to Operations in Text 


Layout pages 17-23 
Raising Metal poge 51 
Hammer Marking poge 96 
Forming Bond Iron poges 119, 120, 121 

poge 152 
Riveting poges 78, 80, 122 


Material 
1 piece %4" x 14" x 17% band iron 
1 piece 18-gage sheet metal, 436" x 6” 
1 push-button lamp socket and wire 
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TAP FOR] 
NE TPIPE 
& 
| 


DRILL 


BASE 5 WIDE 


SCROLL 206 


GIRL BIRD HORSE 


THESE FIGURES TO 
HANG ON WALL 


Saucy Figures 


Soucy figures are interesting to make, because they provide 
12 means for you to use your own imagination. If you do 
not want to make the man or the dog lamp, maybe you 
can suggest © design of your own. 


Reference to Operations in Text 


Forming Wire page 56 
Roising or Metal Spinning page 51 or 105 
Soldering or Welding page 73 or 80 


ing poge 90 or 103, 


Material 
14" round hot rolled steel. Length varies for 
each figure made. 
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Ss 


| DIA. TUBING 


SOLDER 


2 DIA, 
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—— jg DIA. WIRE 
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ALTERNATE SUGGESTIONS: 


TABLE LAMP (MAKE FIGURE 
10" HIGH) 


USE SMALL FLOWER POT 
INSTEAD OF ASH TRAY 


CANDLE HOLDER (MAKE FIGURE 
OF 8" HIGH TUBING TO FIT 
BASE OF A CANDLE) 


Pin-up Lamp 


A votiety of lamps can be used to make any home 
more cttractive. This lamp can be hung on the wall 
‘obove your bed or near your favorite chair, pro: 
vided there is on electric outlet nearby. (Courtesy 
Edsell Evans, Detroit Public Schools, Detroit, Mich.) 


Reference to Operations in Text 


Loyout poges 17-23 
Hock sowing poge 31 
Hammer Marking poge 96 
Forming Band tron pages 119, 120, 121 
Deilling page 152 

poge 44 


pages 78, 80, 122 
pages 90 ond 103 


Material 
1 piece 16" x 14" x 17" band iron 
1 piece 18-gage sheet steel, 314” x 7%" 
1 push-button lamp socket and wire 
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SORILL 
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DRILL AND TAP FOR 
$ PIPE THD. 


82 HOLES 
BRACKET 


LOCATE HOLES TO 
FIT BRACKET 


BEND 
LINES 


L 
7 SQUARES 


\ 
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This plont holder may be placed on a table, mantle, or shelf 
to hold potted plants or a vase of flowers. (Courtesy Waltor 
Sullivan, Detroit Public Schools, Detroit, Mich.) 


Reference to Operations in Text 


Scribing o Circle page 23 
Cutting Sheet Metot poge 36 
Fluting poge 100 
Hock Sowing poge 31 
Floring page 120 
Forming Bend Iron pages 119, 120, 121 
page 152 
Riveting poges 78, 80, 122 
Finishing pages 90 and 103 
Material 
1 piece band iron, 


1 piece 22-gage sheet steol, 4? 
4 rivets, flat head, Ye" x 14" 
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HS 
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Utility Fuse Box 


When @ fure burns out you just have to find another one to 
toke its place. No new fuse, no light. Then again quite 
‘often when the fure burns out, the light by the fuse panel 
908s Out, £0 you must use matches or a flashlight to try 
to locate that new fure. Why not have the fuses located 
right next to the fuse panel in @ metal box so that when 
‘you need one you can find i? 


Reference to Operations in Text 


Template poge 27 

Using Tinners’ Snips page 36 

Punching Holes poge 79 

Soldering poges 73-77 
Material 


1 piece sheet metal, 51" x 7%" 
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as Sac 
6 
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PX 45° ALL CORNERS 


‘This unique plant holder clamps to @ narrow ledge on 214 


terengerinanvihen dinar siete cor Dlayt Fold er~ 
Mich.) - 
peat es Window Ledge 


oa pues 1728 
Cting hoot Mata pein Cype 
Tuteg pose, 100 
Hack Sawing page 31 
Drilling page 152 
ae ae 
Thread Cutting page 47 
Hale acon 
Shoko Tong eee 
Diego tthe cia 
Mees pooe 7880, 12 


Material 
Tray: 20-gage sheet metal, 473" dice 
Support: 4" round C.RS., 5%4" long 
Screw: 14" round CRS, 3%” long 
Cleat: 20-gage sheet metal, 76” x 124” 
Pad: 34" round C.RS., Ys" long 
Two ¥é"” RH. iron rivets, %" long 
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r \ 


le 


desirable to have ath trays within easy reach about 
ing room. By choosing a svitable metal and by care- 
ful designing, you con make trays that are interesting pieces 
of decorative ort. Do not forget that nice ash tray always 
makes © desirable birthday or Christmas present 


Reference to Operations in Text 


Cutting Sheet Metol poge 36 
Loyour poges 17-23 
Fluting poge 100 
Soldering pages 73-77 
Polishing poge 86 
Coloring Brown on Copper or Bross page 103 

Material 


1 piece 18-goge copper or brass, 
1 piece 18-gage copper or brass, 
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ase -Bsquares 
0lo 
ke 
CIGARETTE HOLDER 
BENO METAL 


DOWN AT CORNER, 
SOLDER CIGARET 
HOLDER 
SOLDER ALL CORNERS 


SMALL FLUTES 
ON EACH SIDE 


BEND METAL DOWN 
AT CORNER, SOLDER 
CIGARETTE REST IN 
CORNER 
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Cigarette Box 


A Gift that is useful a well os beautiful is always welcome, and 
it is certain to be doubly appreciated if you moke it yourself. 
‘A nicely designed and well made cigarette box fulfills these 
requirements, especially if paired with the osh troy shown in 
the preceding project. 


Reference to Operations in Text 


Loyout poges 17-23 
Cutting Sheet Metal poge 36 \ 
Decarating Metal Surfaces poges 96-100 
Coloring Brown on Brass or Copper poge 103 


Moterial 
Box: 1 piece 18-gauge copper or bros, 5" x7" 
Top: 1 piece 18-gauge copper or brass, 37s” x 57” 
Handle: 1 piece rod or tubing to match box top, %"" diameter 
by 914" long 


is 
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LayouT FOR 80x 


Note: 
‘BEND UP ALONG BROKEN LINES 
TOA RIGHT ANGLE 


1 2 
A Sore 219 
‘LAYOUT FOR HANDLE 
asi 
st \ 
} 
i] 
nie 
i 
LAYOUT FOR TOP 
Nore: 
BEND UP ALONG BROKEN LINES -le 
TOA RIGHT ANGLE ” 


Magazines clutter up @ room if there is no convenient place 19 
put them, Such @ place con be provided in the form of o 
magazine rack made of metal rod. is design is such thot it will 
fit into the furnishings of almost any room. 


Reference to Operations in Text 


Forming and Binding Metal pages 119, 120 

poge 80 

0 pages 73.77 

Finishing pages 90 ond 103 
Material 


1 piece hot rolled steel, ¥4" round by 55” long 
2 pieces hot rolled steel, 4" round by 39 long 
1 piece hot rolled steel, 44” round by 36” long 

9 pieces hot rolled steel, 14" round by 6% long 
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ALL JOINTS ARE LAPPED, THEN 
WELDED, SILVER BRAZED, OR SOLDERED 


The gote latch has many uses. Both you ond your parents will 
get a lot of use out of it at home. It reminds us of the olden 
days when the blacksmith made all the hardwore. Many beck- 
yords ore enclosed with fences, most of which have at leas! 
two gates that need latches. Then, of course, there is the fut 
cellar door or the coat door, it coal is uted to heat your home, 
Don't you think his latch would be fine on the garden gote? 


Reference fo Operations in Text 


Hack Sewing : page 31 
Layout poges 17-23 
Drilling poge 152 
Countersinking poge 148 
Topping page 44 
Hammer Marking poge 96 
Finishing poges 90 and 103 

Material 


1 piece hot rolled steel, Si" x 24" x 84” 
1 piece cold rolled steel, 14" x 1" x 2” 

1 piece angle iron, Xi" x 14” x 118" x 114" 
1 bolt, 44" x 28 NF, %" long 
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ah 3 
He gr 
T ~ Boru. 
~— oie counrensiac 3° 
‘as ha Arend 
3 
1 ey 
L 
Oras ae ae 
eater screw 
| — DRILL & COUNTERSINK 
At FOR #10 F.H. WOOD SCREW 2 HOLES 


Anvil — wie i 


To make an anvil, you must use @ pattern that has been made 
in two pieces. In this cate the pattern must be made, for you 
cannot use another casting for the pattern. 


Reference to Operations in Text 


Foundry Sand (Tempering Send) poge 132 
Making @ Mold Using a Split Pattern page 136, an 
Pouring Molten Metol poge 138 z 
Cleaning @ Casting poge 140 
Moterial She [cat 
Serap cost aluminum or U.S. Reduction Co. aluminum alloy, ¥ 
8 
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225 


Scriber 


SOLDER PHONOGRAPH 
NEEDLE IN © HOLE 


Ly ase 
SS 7E%45" CHAMFER 


x 
MEDIUM KNURL is 
St eee 
To draw loyout lines on metal, o scriber is used instead of © ing Center Holes poge 160 
pencil. The point of the scriber must always be mode from Straight Turning page 163 
hardened steel, and sharp, for otherwise it is dificult to scratch Polishing at the Lathe page 168 
lines into the metal. The suggested seriber can be made with — Knurling page 169 
fon ordinary phonograph needle for the point. The needle is Taper Turning pages 166, 167, 168 
soldered into the scribor handle. With this type of @ scriber, @ Drilling at the Lothe page 169 
needle can be replaced ot any time. Soldering pages 73-77 
Reference to Operations in Text Moteriot 
Foci page 160 1 piece cold rolled steel, %" diameter by 5%" long 
226 


Nut Bowl 


Bowls of this kind con be used in so mony ways that it is 
difficult to give these hendy articles a name. However, they 
‘ore generally referred to at nut bowls or candy dishes. 
The name comes from how they are used. Usually they are 
placed ono toble in the living room or recreation room, 
filled with candy, nuts, or something else good to eat. 
You will find this on interesting project, for the spinning 
of metal is very fescinating. 


Reference to Operations in Text 


Seribing @ Circle poge 23 

Cutting Sheet Metal page 36 

‘Metal Spinning poge 105 
Material 


1 piece 20-gage aluminum, 6” diameter, or 22-gage 
copper or brass, 6" diometer 
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sa's 


n= 


EDGE MAY BE ROLLED 


Soun Flower Pot 


All of us have trouble deciding what to give Mother on 
Mother's Day or for her birthday. Here is © present that 
she will cherish. It ig beoutiful in its very simplicity, ond 
when polished to @ high luster it is @ real piece of art 


Reference to Operations in Text 


Scribing @ Circle poge 23 

Cutting Sheet Metal poge 36 

Metal Spinning page 105 
Material 


1 piece 22-gage copper or brass, 614” diameter, or 20- 
goge cluminum, 614" diameter 
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20-GAGE 6 DIA-——___, 
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Hanging Plant Holder 


| of veom. To hong then from the wal, pls or brockts of mony 
different shopes and sizes ore used. The one supgested here is de- 
signed for the hanging type of vine. 


Reference to Operations in Text 


Cutting Sheet Metal page 36 

Metal Spinning page 105 

Soldering pages 73-77 
Moterial 

Bracket 


1 piece 18-gage copper, brass, or aluminum, ¥" x 94" 
1 piace 18-goge copper, brass, or aluminum, ¥4" x 7” 
Plant Holder: 
se 22-goge copper or brass 5” di 
‘minimum, 5” diameter 


ter, or 20-gage alu 


1 piece 22-goge copper or brass, 6” diameter, or 20-gage alv- 
minum, 6” diometer 


Ring ond Wire: 
1 piece 14-gage wire, 3%” long, 10 match canopy 
4 pieces wire or chain, 3%” long, 10 match canopy 
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Salt and Pepper 
Shakers 


Salt and peppar shakers lend themselves to very in- 
teresting designs, ond seldom are there too many 
shakers in ony home. To try to produce something 
new and interesting and at the same time practical 
is @ challenge to your ability as a metal-crafter. 


Reference to Operations in Text 


Facing page 160 
Turning with @ Lathe Chuck poge 159 
Shoulder Turning poge 164 
Drilling at @ Lathe page 169 
Polishing at @ Lethe poge 168, 

Material 


2 pieces aluminum or cold rolled steel if to be 
chrome plated, 15" diameter by 2%" long 
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Abrasives for polishing, 85-86 
Abrasives for 
aluminum oxide cloth, 85 
emery cloth, 85 
steel wool, 86 
Accident hazards, 5-6 
‘Aeme thread, 43, 44 
AC welder, 83 
‘Adjustable die, 46 
Alloys, 4 
‘Aluminum, 34, 12 
annealing, 52 
file, 39,40, 
oxide cloth, 85 
soldering, 77-78 
American standard wire gage, 27 
Angle metals, 4, 10-11 
‘Angular milling cueters, 190 
Annealing, 29, 52, 125 
Anvil, using to bend hot metal at right 
‘angle, 119-20 
Are welding, 83-84 
“Asphaleum varnish, 96 


Backstick, spinning tool, 107 
Ball spinning cool, 107, 
Bar folder, 63-64 
thems made with, 63-66 
wired edges made with, 65-67 
Bar metals, 4, 10-11 
Bastard file, 38, 39 . 
Bauxite, 3 
Bead, rolling on edge of spun object, 118 
Beading spinning cool, 107 
Bellows, 132 
Bench grinder, 142-43 
Bending: 
fork set, 121 
jig, 120 


marking measurements with prick punch Carbonizing, 12 


for, 22 
tools, 19-21 


DRILL #53 FOR SALT 
#60 FOR PEPPER 


235 
ANE DS EX 


Bill of materials, 10, 19 


id hacksaw, 29-30 
selecting, 30-31 

jeweler’s saw, 31-32 
Blowpipe, 
Blueprine reading, 
Bortoming tap, 43-44 
Braking the metal, 56-57 
Brass, 4, 12 

annealing, 52 
Breakdown chuck, metal sp 
Brown and Sharpe gaye, 27 
Buffing: 

‘compositions, 88-89 
chrome, 89 
double-duty, 88-89 
agreaseless compounds, 88 

operations, 89-90 

spindles, 86, 88 

wheels, 86, 87, 88 
rakes, 88, 89 

Bulk sponge, 130-32 


Burring, sheet metal edges, combination 


rotary machine, using, 68-69 


Calipers, 23-25, 
inside, 23, 


inside measurements, determining wid 


2425 
setting, 24 
outside, 23 


outside measurements, determining 


with, 23-24 
setting, 23, 

Cap screw, hexagon head, 13 

Cape chisel, 33, 34 


Case hardening, 128 
(Castings, making, 129-40 
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HOLE TO BE SEALED 
WITH ADHESIVE TAPE 


‘cleaning the casting, 140 
ry sand, 132 
of nonferrous metals, 137-38 


‘one-piece pattern, making with, 133-36 
split pattern, making with, 136 
tools for making, 120-32 

patterns for molding, 120 
pouring of molten metals, 138-39 

Cast iron, 2 

Center holes, 160-161 

Center punch, 150-52 

i, 151-52 

Chasing tools, 97 

2 97-99 

Chemical finishes, 103, 

Chipping, 33, 35 

Chisel, see Cold chisel; Cayre chisel 

Chrome buffing compositions, $9 

‘Chucks: 

drill, 148 

lathe, 159-60 

facing work held in, 190) 
Kinds, 159 
tightening metal in, 150-60 

metal spinning, 108-100 

cle, scribing, with spring dividers. 23 

leaners, file, 41, 42 

using, 42 

fh, Cleaning, casting, 140 

Gold chisel, 33-35 
‘grinding, 33-34 
types, 33, 
using, 35 
metal surfaces bef 
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annealing, 52 
‘enameling on, 92-93, 
shades of brown to Bick on, finis 
103 
sulphate solution, 17 
Countersink, drill and, cor 
Countersinking, machine, 
using, 150 
Crucible, 138, 139 
Crucible tongs, 138-39 
Curves, transferring from dn:wing co metal, 
28 
Cut-and-color compositions. 
Cutters, milling, 187-90 
angular, 190 


ling, $$-$9 


tend mills, 190, 
form, 190, 
plain, 187-88 
side, 188 


slitting saw, 188-90 


1, 33-35 
grinding, 33-34 
types, 33, 34 
using, 35 

hhand hack saw, 29-31 
blades, 29-31 
using 31 

jeweler’s saw, 31-33 
lades, 32 
piercing, 33 
using, 32-33 

squaring shear, 37 

tinner’s snips, 36-37 

using, 36-37 

tools shaper, 173-74 


Dapping punch and die, 108, 
DE welder, 83 
Decorating, 92-103 
chasing tools, 97 
using, 97-99 
dapping punch and die, 103 
‘enameling on copper, 92-93 
exching, 93-96 
asphaitum varnish, 96 
fluting, 100-103 
tools, 100 
hammer marking, 96-97 
matting tools, 99 
using, 100 
‘ornamental iron work, 124 
Design: 
projects, 6-7 
seroll, 119 
Diamond poine chisel, 33, 34 
Dies, 45-48, 
adjustable, 46 
dapping, 103 
two-piece, 46 
using, 47-48 
Die stock, 46, 47 
Dividers, see Spring dividers 
Double-duty «mposition§, buffing, 88-89 


Double hem, 61-64 
Double seam, 72 


3713 
Draw filing, 40-41 
Drawings, sce Shop sketch; Working 
drawing 
Drife keys, 150 
Drill chuck, 148 
Drill gage, 147, 148 
Drilling center holes, 160-61 
Drill press and drilling, 144-54 


drill grinding, 147-48 
drilling holes at, 152-54 
drill press, 152 
‘machine countersink, 148-50 
taper shank drills, adapters for, 148, 149 
wise drill, 145-47 
Drills: 
‘countersink and, combined, 160-61, 
drilling center holes, 160-61 
grinding, 147-48 
taper shank, adapters for, 148, 149 
twist, 145-47. 
‘using to drill holes at lathe, 169-71, 
Dye, purple layour, 17-18 


Edges used on sheet metal, 61-69 
‘combination rotary machine, using, 67-69 


burring, 68-69 
turning, 67-68 

ing, 69 
hems, single and double, 61-64 
‘bar folder, made with, 63-64 
hand method, made by, 61-63 


wired, 64-67 
bar folder, made with, 65-67 
hhand method, made by, 64-65 
Emery cloth, 85 
turned surface, using to polish, 168 
Enameling on copper, 92-93 
End mills, 199 
Engine lathe, 154-71 
‘combined drill and countersink, 160-61 
face plate, 159 
Ienurling tool and knurl patterns, 169 
lathe centers, 157-59 
aligning, 158-59 
lathe chucks, 159-60 
facing work held on, 160 
kinds, 159 
Tightening mera in, 159-60 
athe dog, 161 
parts, 156-57 
tool bits, 157 
too! holders, 157 


co polish cured 


ling ata lathe, 168 
jounting work between centers, 
162-63 

point of lathe center, using to set 

tool bit for, 163 

setting compound rest at an angle, 168 

shoulder, 164-66 

straight, 163-64 

tailscock set-over method, 167-68 

taper, 166-67 
wise drill. using to drill a, 16-71 
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Etching, 93-96 
asphalrum varnish, 96 


Face plate, 159 
Follow block, 109 
Ferrous metals, 1-3 
File card, 41,42 
File brush, 41, 42 
Files, 37-42 

cleaners, 41, 42 

using, 42 

cut of, 38 

handles, 41-42 

parts, 37 

shapes, classification, 37 

tang, 37, 41 

types, 38-40 

using, 40-41 


ata lathe, 168 
cross, using a flat file when, 40, 
draw, 40-41 
+ rod, using to weld a seam, 82-83 
ishing, 90-92, 103-104 
chemical finishes, 103, 
heat and oil to color black iron or 
‘wrought iron, using, 103-104 
omamental iron work, 124 
pickling, 91-92 
reserving the fi 
lacquer, using, 91 
wax, using, 91 
shades of brown to black on copper, 103 
trowel, 130 
Flask, 129-30 
Flat cold chisel, 33, 34 
Flat washers, 13 
Fluting, 100-103, 
tools, 100 


Fi 


190-91 


9 
gle and double, 61-64 
bar folder, made with, 63-64 
hhand method, made by’, 61-63 
notches, 61 
seams, 61, 70-72 
double, 72 
grooved, 70-71 
lap, 70 
single, 71-72, 
wired edges, 64-67 
bar folder, made with, 65-67 
hand method, made by, 64-65 
Follow block, 109 
Forging, marking measurements with prick 
punch for, 22 
Forming 
rolls, 56 
forming sheet metal with, 56 
forming wire with, 56 
sheet metal, fort 


rolls, u 
wire, formin~ colls, using, 56 
wooden, she: metal, 
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Form milling cutters, 190 
Foundry sand, 132 
Fusion solder, 73 


fs, wire and sheet metal, 7 
Galvinized iron, 12 
Gate cutter, 132 
Gold, 3 
Greaseless compounds, buffing 
compositions, 88 
Grinder, 142-44 
grinding wheel dressers, 144 
Grinding, 142-44 
‘cold chisel, 33-34 
drill, 197-48 
ic, 157 
‘wheel dressers, 144 
Grooved seams, 70-71 
Hack saw: 
hand, 29-31 
blades, 29-31 
using, 31 
power, 141-42 
using, 141 
Half round file, 38, 39 
Hammer: 
marking, decorating, 96-97 
using to flare ends of bar of metal, 120 
Hand finishing file, 38, 39 
Hand groover, 70 
Hand hack saw, 29-31 
blades, 29-31 
using, 31 
Hand rammer, 130 
Hand taps, 43-44 
Hardening, 125 
case hardening, 128 
Heat treating, 125-28 
annealing, 125 
cease hardening, 128 
‘equipment, 125 
hardening, 125 
tempering, 125-27 
Hem, single and double, 61-64 
bar folder, made with, 63-64 
hhand method, made by, 61-63 
Hollow punch, 79-80 


Indexing head, milling machine, 185-87 
Inside calipers, 23 
side measurements, determining: with, 
225 
setting, 24 
Iron, 1-2, 10-11 
Tron work, see Ornamental iron work 


3B 


Jeweler’s save, 3 
blades, 32 
piercing, 33 
using, 32-33, 

sheet metal, 72-84 

ig, 78-80 
punches, solid and hollow, 79-80 
rivets, kind and size, 78-79 
river Set, 80 

soldering, 72-78 
aluminum, 77-78 
blowpipe, 77 
ux, 73 
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irons, see Soldering coppers 
solder, see Solder 
sweat, 76 
wire to hold for, using, 77, 
soldering coppers, 73 
welding, 80-84 
arc, 83-84 
‘oxyacetylene, 80-83 
“Killed” acid, 73 
Kourling, 169 
tool, 169 
Kaur! patterns, 169 


Lacquer: 
thinner, 91 
using to preserve polished surface, 91 

Lap seams 70 

centers, 157-59 
ing, 158-59 

Lathe chucks, 159-60 
facing work held 
kinds, 139 
tightening meta in, 159-60 

Lathe dog, 161 

Lathes: 
buffing, 88 
engine, 154-71 

center holes, 160-61 

combined drill and countersink, 160-61 
face plate, 159 

kkourling tool and koutl patterns, 169 
Inthe centers, 157-59 

Inthe ehucks, 159-60 

Inthe dog, 161 

parts, 156-87 

tool bits, 157, 

tool holders, 157 

turning, 162-68 

‘wise dill, using to drill a, 16 


160 


coloring surfaces, 17-18 
Pattern or template, 27-28 
prick punch, 21-22 
purple dye, 17-18 
scriber, 18 
spring dividers, 22-23 
squares, 19-21 
steel role, 18-19 

Lead, 3 

Lead afloat file, 39, 40 


Machine countersink, 148-50 

Machine polishing, 86-90 

Machine screws, 13, 

Materials used in mecal working, table, 
10-14 


Matting tools, 99 
using, 100 

Measuring tools: 
calipers, 23-25 
seee,wite and sheet meal 27 


meter, 25-27 
5, 22-23, 
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squares, 19-21 
steel rule, 18-19 
‘Melting, nonferrous metals, 137-38 
Meaal foi 
‘gage number and thickness, table, 50 
tooling, 49-51 


Metals: 
alloys, 4 
bar and angle, 4 10-11 
classes, 1 
ferrous, 1-3 


knowledge of, 4 

‘molten, pouring, 138-39 

nonferrous, 3-4 
melting, 136-37 


- 109-10 


Micrometer, outside, 25-27 
‘graduations on, interpreting, 26 
‘outside surfaces, measuring with, 

25-26 
scale, rei 

Mill ile, 38, 39 

Milling machine, 181-90 
arbor, 185 
cutters, 187-90 

angular, 190 

‘end milis, 190 

form, 190 

plain, 187-88 

side, 188 

slitting, saw, 188-90 

speed for, table, 184 
head, 185-87 

‘operations, 183-85 


g.27 


Mold: 
sla peers eae S28 


tools for making, 120-32 
bellows, 132 
bulk sponge, 130-32 


finishing trowel, 130 
flask, 129-30 
gate cutter, 132 
hand rammer, 130 
idle, 130 
slick and spoon, 130 
spruce hole and riser cutters, 130 
Molding: 
patterns for, 129 
‘one-piece, 129, 130, 133-36 
split, 136-37 
sand, 132 
1, 130 
snd bottom boards, 130 
Molten mecals, pouring, 138-39 
Monkey wrench, using to twist flat or 
square metal, 119 


National Form thread, 43, 44 

Nickel, 3 

Nonferrous metals, 3-4 
‘melting, 136-37 

Notches and notching, 61 
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One-piece pattern, molding, 129, 130 
mold-making with, 133-36 
‘Ornamental iron work, 119-24 

bending tools, 119-21 
decorating, 124 
fastening, 122-23 
riveting, 122 
welding, 122 
finishing, 124 
seroll, designing, 119 
Outside calipers, 23 


‘outside measurements, determining with, 


224 
Outside micrometer, 25-27 
‘graduations on, interpreting, 26 
‘outside surfaces, measuring with, 25-26 
scale, reading, 27 
‘Outside calipers, setsing, 23 
Oxyacetylene welding, 80-83 
seam, 81-82 
filler rod, us 


18, 82-83 


Parting compound, 130 
Patterns, 27-28 
our), 169 
molding, 129 
‘one-piece, 129, 130, 133-36 
split, 129, 130, 136-37, 
using, 28 
Pedestal grinder, 142-43, 
Pewter, 12 
ing, 91-92 
Piercing, 33 
iron, 2 
pe, 14 


Plain milling cutters, 187-88 
Planishing, 54-55 
Planning, 5-16 
project, 9-16 
designing, 6-7 
safery precautions, 5-6 
sample plan of work, 14 
sheet, 14 
Platinum, 3 


Plug tap, 43-44 
Polishing, 85-90 
abrasives for, 85-86 
aluminum oxide cloth, 85 
emery cloth, 85 
steel Wool, 85 
buffing, see Buffing 
compositions, 88-89 
double-duty, 88-89 
ireaseless compounds, 88 
lathes, 88 
machine, by, 86-90 
‘operations, 89-90 
spindles, 86, 88 
spun mecaly 117-18 
turned surface, using emery cloth, 168 
wheel rakes, 88, 89" 
Pouring, molten metals, 138-39 
Power hack saw, 141-42 
using, 141 
Power tools, 141-90 
drill press, 152 
‘center punch, 150-52 
drift keys, 150 
deill chuck, 148 
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drill grinding, 147-48 
drilling holes at, 152-54. 
‘machine countersink, 148-50 
taper shank drills, adapters for, 148, 149 
wise drill, 145-47 
engine lathe, 154-71 
drilling center holes, 160-61 
‘combined drill and countersink, 160-61 
face plate, 159 
Kourling tool and knurl patterns, 169 
lathe centers, 157-59 
lathe chucks, 159-60 
lathe dog, 161 
parts, 156-57 
tool bits, 157 
tool holders, 157 
turning, 162-68 
drill, using to drill ar, 169-71 
grinder, 142-44 
grinding wheel dressers, 144 
hack saw, 141-42 
using, 141 
ing machine, 181-90 
cutters, 187-90 
indexing head, 185-87 
operations, 183-85 
shaper, 171-81 
‘column, 171 
cutting tools, 173-74 
operation, 174-81 
ram and tool head, 171-72 
safety precautions, 181 
stroke, positioning, 173 
stroke length, adjusting, 173 
table, 171 
Precious metals, 3 
Preserving the finish, 90-91 
Tacquer, using, 91 
ag, using, 91 
Prick punch, 21-22 
Procedure, step-by-step, 6 
Projects: 


suitability, 9-10 
Punches: 

‘center, 150-52 

dapping, 103 

prick, 21-22 

solid and hollow, 79-80 
Purple layout dye, 17-18 
Pyrometer, 137-38, 139 


Raising, sheet metal, 51-54 
starting blocks, 52 
sing, 52-53 
vise, at, 54 
‘wooden forming, 52 
‘wooden forms, 51-52 
using, 52 
Resin, 73 
Riddle, 130 
Rivees, 13, 78-80 
fastening pieces of bar metal together, 
vusing, 122 
ind, 78 
size, 78-79 
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River set, 80 
Rolling bead on edge of spun object, 118 
Round file, 38, 39 
Round nose chisel, 33, 34 
Round nose spinning tool, 107 
Rule, steel, 18-19, 23 


Sal ammoniae, 73 
Sand, foundry or molding, 132 
Saws: 
hand hack saw, 29-31 
blades, 29-31 
using, 31 
jewelers, 31-33 
blades, 32 
piercing, 33 
using, 32-33 
power hack saw, 141-42 
using, 141 
Scorer, 42 
Serews, 13 
ew threads, see Threads 


ing, 119 
transferring from drawing to mete 
Seams, 61, 70-72, 80 
‘double, 72 
grooved, 70-71 
lap, 70 
agle, 71-72 
welding, 81-82 
filler tod, using, 82 
‘Sectional chuck, metal spinning, 108 
Shaper, 171-81 
column, 171 
cutting tools, 173-74 
operation, 174-81 
ram and tool head, 171-72 
safety precautions, 181 
stroke, positioning, 173 
stroke length, adjusting, 173, 
table, 171 
‘Sheet metal, 4, 11-12 
‘cutting, with tinners’ snips, 36-37 
‘edges used on, 61-69 
‘combination rotary machine, using, 
7-09 
hems, single and double, 61-64 
wired, 64-67 
folding, 61-72 
‘combination rotary 
67-68 
hems, single and double, 61-64 
notches, 61 
seams, 61, 70-72 
od edges, 64-67 
forming rolls, $6 


28 


pachine, using, 


soldering, 72-78 
welding, oxyacetylene and arc, 80-84 
planishing, 54-55 
punches, solid and hollow, 79-80 
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starting blocks, 52-3 
vise, at, 54 
wooden forming, $2 
wooden forms, 51-52 
stakes, 56-60 
using, 56-60 
tooling metal foil, 49-51 
Shop sketch, 7 
Shoulder, lathe turning, 164-66 
Side milling cutters, 188 
Silver, 3 
Single hem, 61-6¢ 
Single seam, 71-72 
Slick and spoon, 130 
Slitting saw, 188-90 
Solder, 4,73 
applying, with soldering copper, 75-76 
fusion, 73 
Soldering, 72-78 
aluminum, 77-78 
blowpipe, 77 
Solid chuck, metal spinning, 108 
fun 73 
irons, see Soldering coppers 
solder, see Solder 
sweat, 76 
wire to hold for, using, 77 
Soldering coppers, 73, 


applying solder with, 75-76 
hheat for, 73 
‘inning, 74 

Solid punch, 79-80 

Spindles, polishing and buffing, 86, 88 


Spinning, mecal, 110-15 
‘chucks for, 108-109 
dise to be used, size, determining, 110 
Inthe, 105 
metals adaptable to, 109-10 

it after, 117-18 


rolling a bead on edge of spun object, 118 
tools, 106-107, 108 

backstick, 107 

Dall, 107 

beading, 107 


trimming, 107 
Split pattern, molding, 129, 130 
rmold-making with, 136-37 

Spring div 
scribing a circle with, 23 
setting, 22 
Spruce hole and riser cutters, 130 
Square file, 38, 39 
‘Squares, 19-21 
combination or double, using to seribe 
center line or line parallel to edge, 21 
seribe a line across piece of metal, using 
10,20 
test end or edge of metal for squareness, 
using to, 20-21 
‘Square thread, $3, 44 
Squaring shear, 37 
Stainless steel, # 
Stakes for sheet metal work, 56-60, 
using, 56-60 
Starting blocks, 52 
‘using for raising of metal, 52-53 


3716 


Steel, 2-3, 
‘Steel rule, 18-19 

outside calipers, setting with, 23 
Steel wool, 86 
Strike off bar, 130 
‘Sweat soldering, 76 


‘Tailstock live center, metal spinning lathe, 


105, 107, 

Tailstock ‘se-over method, lathe turning, 
167-88 

‘Tang of file, 37,41 


‘Taper shank drills, adapters for, 148, 149 
Taper tap, 8-44 
Taper corning, 166-67 
Tap wrench, #4 
Taps, 8-45 
bottoming, 43-44 
drill sizes for cutting threads with, 43 
hand, 43-44 
log, 43-44 
taper, 43-44 
using, 445 
‘Tempering, 125-27 
temperatures and colors, table, 127 
Template, see Patterns 
Threads, kinds, 43 
‘Three-square file, 39, 40 
Tin, 3 


Tinners’ snips, 36-37 
‘Tinning, soldering copper, 74 


157 

Tool holders, 157 

Tooling, metal foil, 49-51 

‘Tool rest, metal spinning, 105 

Tool 
bending, 119-22 


knurling, 169 

‘matting, 99-100 

‘measuring and layout, 1 
calipers, 23-25 
coloring surfaces, 17-18 


pattern or templates, 27. 

prick punch, 21-22 

purple dye, 17-18 

seriber, 18 

spring dividers, 22-23, 

squares, 19-21 

steel rule, 18-19 
molding, 129-32 

bellows, 132 

bulb sponge, 130-32 
power, 141-90 

finishing trowel, 130 

flask, 129-30 

gate cutter, 132 

hand rammer, 130 

riddle, 130 
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slick and spoon, 130 
sprace hole and riser cutters, 130 
power, 141-90 
rill press, 144-54 
‘engine lathe, 154-71 
grinder, 142-44 
hacksaw, 141-42 
milling machine, 181-90 
shaper, 171-81 
ng, 106-107, 108 
‘backstick, 107 
ball, 107 
beading, 107 
round nose, 107 
rongue, 107 
ming, 107 
Tool steel, 12 
Transfers, curves or scrolls from dra 
to metal, 28 
point of lathe center, using co set tool bit 
for, 163 
‘Trimming spinning tool, 107 
Trowel, finishing, 130 
Tubing, 13 
‘Tarning, lathe, 162-68 
emery cloth, using to polish turned 
surface, 168 
filing at a lathe, 168 
‘mounting work between centers, 
162-63 
setting compound rest at an angle, 168 
shoulder, 164-66 
straight, 163-64 
tailstock set-over method, 167-68 
taper, 166-67 
Twist dei, 145-47 
sizes, 148-47 
‘using to drill holes at lathe, 169-71 
ing, marking measurements with prick 
punch for, 22 
Two-piece die, 46 


ing 


U.S. Standard Sheet Metal gage, 27 


Varnish, asphaltum, 96 

Vent wire, 130 

Vise: 
raising sheet metal at, 54 
as 


sg 
to bend hot metal at right angle, 119-20 
to cwist lat or square metal, 119 
Vethread, 43, 44 


Wax, using to preserve polished surface, 91 
Welding, 80-84 
are, 83-84 
ornamental iron work, 122 
oxyacetylene, 80-83, 
filler rod, using, 82-83 
seam, 81-82 
Wire, 13 
forming, forming rolls, using, 56 
goee, 27 
holding metal pieces together for 
soldering, 77 
vent, 130 
Wired edges, sheet metal, 64-67 
bar folder, made with, 65-67 
Wired edges, sheet metal (cowt.): 
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combination rotary machine, using, 69 
hand method, made by’, 64-65 

Wooden forming, 32 

Wooden forms, raising sheet mecal, 51-52 
using, 52 

Working drawing, 6 


Wrought iron, 2 
heat and oil to color, using, 103-104 


Zine, 3 


THE SKATEMOBI' F. 


‘The best platform for the 
mobile in Fig. 3 is a board 4" 05 
wide, 2 inches thick, and 3 feet 
Tong. Separate front and back 
wheels of a roller skate by loosen- 
nut on the adjusting screw 
and pulling the frames apart. 
Clamp toe of skate to front end 
of running board, and strap heel 
to rear end of ‘running board. 
sten frame of skate to board 
th nails (Fig. 4). Nail handle 
to box and attach box to front end 
of board. A smaller box at rear 
makes a seat. A coat or two of 
‘right paint will not be amiss. 


HOW TO MAKE A SAIL 


In summer and winter with 
Skates) you may tse the 6 
Firs 6: To anupright supports feet long 
fal two crossbars 3 fect long-all strips 
to be of wood 7 inch wide and 34 of 
inch thick, An old sheet wil serve a3 
Sly and tio straps sewn fo its sides will 
tine the handles. Your eal will need 
io'be braced by extending a cord from 
% ‘the’ ends, of the 
trossbarsover the 
ends of the. UP- 

ight support. 
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Harmonograph Fascinates Young and Old 


POPULAR MECHANICS 


(JOST swinging this harmono= 
graph gives you an endless 

variety of symmetrical designs no 

two of which are alike. Two pe 

dulums impart a reciprocating 

movement to a sheet of paper 

which is placed under a pen point. 

Success in making the device 

work perfeetly depends much on 

is balance besides good wr 

point and a universal joint per- 

mitting free movement in any di- 

rection. A long stick is fastened to the 

ceiling with two serew eyes that form the 

universal joint. The lower end of the stick 

fs fitted with two fat-iron brackets that 

hold a writing table on which a sheet of 

paper is mounted by means of thumbtacks. 

‘The stick and table form one pendulum 

while a cord and weight suspended from 

the exact center of the table form the see= 

ond one, To make the writing point you 

can take a length of glass tubing, heat it 

and draw out one end to a point through 

which ink ean flow to produce a fine line. 

Or, you ean use a round-pointed writing 

pen, although this makes coarser lines, 

‘The writing point is held on a pivoted arm 

which is entirely independent of the pen= 


dulum, and is adjusted to rest lightly on 
‘the paper. Note the method of supporting 
the arm so that ican move up and down 
but not edeways, snd how the pen pres- 
Sure en. the paper is regulated by means 
fot a aiding eounterweight. In. usin 
Rarmonogreph, fist set the writing table 
inmotion and then let the pen come down 
tocontoct the paper, By making the pen= 
dlums move in opposite directions, at 
Fight angles to each other, oF in any com 
Dhation’ of swinging movements, youl 


get all kinds of interesting designs. 


THE DUTCH JUMPER 


‘The runner (A) of the jolly affair shown below 
is 3 feet long, 4 inclies wide is 


thick. 


“The upright support for 3 
Jong, 4 inches wide, and 2 inches thick, 


and is nailed to the runner 6 


‘Two boards 4 
three-fourths» of 


thick, and 16 inches long 
will do. for the side pieces 


@. 


‘The triangular braces 


fon the runner are cut from 
umber 2 inches. thi 
are 4 inches wide 
inches long. ‘The seat (C) is, 
G inches wide, x inch thick, 


triangular 
cot inch, 
‘ick. 


— 
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ANIMALS 


Popular Mechanics September, 1939 
ind study of the habits of the animal 

you are going to mount. If the indi- 

al is of a species very active in 

life, then the specimen should be 

mounted in such a way as to empha- 

size some character ic 

pose or action, 

For the first subject 
you might choose a 
squirrel, An animal of 
this size is easy to skin 
properly. Although the 
methods described refer 
directly to the mounting 
of a squirrel, any ani- 
al, except the larger 
ones, can be mounted in 
a like manner, Lay the 
squirrel on its back, the 
head pointing to your 
nd with a scalpel, 
harp knife, make 
jon from A to B 


an inci 
as in Fig. 1. Work the 


skin down each side to- 
ward the back, being 
careful not to cut 
through the abdomen or 


Jobn William Moyer 


Staff Taxi 
Field Moseum of Na 


you reach the back legs 
+h leg down the inside of the foot, 
with that particular species in life, Fig. 2, A. When the foot is reached, skin 
that is the anatomy and characteristic down to the toes, and cut it from the leg 
poses so that these can be worked accu- but Jeave the entire foot attached to the 


rately and attractively into the mounted — skin, Fig. 2, B. 
After both back legs have been skinned 


NE of the first steps in mountin 
small anima} is to become thoroughly skin 


specimen. This mens some observat 
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MOUNTED} 


out, separate the skin from around the 
base of the tail and skin it a part of 
the way down. Now grasp the part of 
the tail that is skinned out 
but gently pull on the 
tail bone pulls loose, Fig. 
most important that the entire tail 
bone be removed. 

Skin the carcass down over the back 
toward the front legs. Do this by 
gently pulling the skin over the back, 
using the knife to separate it from the 
flesh, in much the same manner you 
would invert a glove in removing it 
from your hand. When the front legs 
are reached, skin them down the in- 
side, as wi 
Fig. 4, A, and | 
to the skin, 
the skinning toward the head, 
being very careful in removing 
the skin around the ears and 
eyes that you do not 
i, When the mouth is reached, 
continue skinning around the 
lips until the skin comes loose 


from the skull, Pig. 5, A. —~W:#Zg 


is no need to 


cartilage in the smaller anim <A 
An important step 
is to make a small : 

% Zeit le 


the tip of 
1, so the pre~ 
solutions 


can run through it 
Wash the skin thor= 
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open the lips and nostrils, so they 
will not shrink in drying. 

Alter the skin has been scraped, 
turn it right side out, put it back 
in the alcohol and leave for about 
two weeks. This tans the skin. 
When ready to put it on the mod- 
eled body, remove from the alco- 
hol, allow to drain well and then 
immerse it in a saturate, solution 
of borax-water. To make the 
borax water add carbolie acid, 1 
teaspoonful, to water, 1 quart. 
‘Then after stirring thoroughly, 
add all the powdered borax the 
water will take up. ‘This solution 
preserves the skin. Allow it to stay 
in the borax-water for about an 
hour, remove and hang up to drain, 

In mounting by 
this method, the 
tire skeleton is used. 
As soonas the carcass 
skinned, remove 
the intestines and cut 
away all flesh and 
muscles, Clean the 
head thoroughly by 

moving the brai 
through a small hole 


The 
entire 
{ skeleton is 


used in 
mounting, 


oughly in cold, running water, allow it to 
drain, then immerse in commercial grain 
alcohol in a glass container, leaving it in 
the alcohol for a day. ‘Then remove and 
with a small scraper, which can be made 
by filing a few coarse teeth in the blade of 
a dull knife, serape off the inner layer of 
skin which is over the entire flesh side. Be 
sure to scrape the skin thoroughly so that 
one can get the proper amount of stretch 
when mounting. With a sharp knife, shave 


down the skin around the eyes and split 
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made in the roof of the mouth. 
Remove the eyes and cut away all 
the face muscles. ‘The tail can be 
cut off and discarded after making 
a notation of the length. Although 
all the flesh is cut away, do not cut 
the cartilage and ligaments that 
hold the bones together, as no part 
of the skeleton must be separated. 
When you have the skeleton thor- 
oughly cleaned, wash it in cold, 
running water. Better still, let it 
soak in water overnight, then re- 
move and allow to partly dr 

When ready to mount the squir- 


Papier 
mache is 

used to 
model the 
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rel, cut the following wires: 
(larger, or smaller wires are 
used according to the size of 
the specimen) four No, 12= 
gauge wires, sharpened on one 
end for the legs, one No. 14- 
gauge wire, sharpened on each 
end for the head and neck, and 
one No, 18-gauge wire, tapered 
to a long point on one end and 
harpened on the other. This is 
the tail wire. Fit a block of balsa wood 
into the thorax Fig. 6, A. Make an arti~ 
ficial tail by wrapping very fine tow around 
the tail wire, starting about 3 in. from the 
tapered end. 

Choose a suitable branch to mount the 
animal upon and decide now on the pose 
you want, Shellac the balsa-wood core 
and then wire the legs, the ends of each 
wire being forced ihto the wood core and 
wired to the leg bones; Fig. 8, B, B. The 
head and neck wire is worked through the 
top of the skull and fastened into the wood 
core. The tail is set into place but not fas 
tened. Holes are drilled in the branch to 
receive the leg wires and the skeleton is 
shaped and allowed to dry, Fig. 6. While 
drying, brush it with formaldehyde. This 
will help to set the bones and will preserve 
the cartilage and ligaments. 

Now, using papier-mache, model over 
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The skin is worked over 
the head and neck first; 
then the front legs 


Leg wires should be 
‘anchored sect 


the skeleton the flesh and muscles th 
were cut away. Try the skin on occasion- 
ly to be sure it fits and see that you ai 
g the correct contours to the body 
and 8 show the correct anatomy 
worked out in papier-mache, in the posi- 
tion chosen for the finished mount. Notice 
that the tail wire has been removed and 
that the eye sockets and the lip muscles 
are not as yet modeled in. 

Alter the papier-mache has set, remove 
the body from the branch. Insert the tail 
wire into the tail skin and work it well 
down to the tip of the tail. Mix a small 
quantity of papier-mache for the eye sock- 
ets and lip muscles, but see that this is 
kept damp so it will not set. Put a small 
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lump of the mache into each foot and work 
it well down between the toes. The skin of 
the squirrel 
Work the he 
and neck 

over the leg. 


id skin dow: 
nd the skin of 
In some specimens the skin 
of the leg may have to be cut open to get 
it around the body, Fig. 9, A. Anchor the 
tail wire to the body and after adjusting 


ach leg down 


in between the 


the skin in position, be; 
front legs and sew up the in 


Place the specimen back on the branch 
and anchor the leg wires in place, Fig. 10, 
Fit glass eyes, adjusting the eyelids around 
them. The lips and mouth are shaped and 


held in position until dry with pins, A 
small piece of cardboard will hold the ears 
up and the toes can be fastened to the 
branch with pins. Smooth the hair and see 
that no part of it is matted. Set the spec 
men away to dry for two or three week 
Alter drying, the pins and cardboard 
be removed. Comb out the hair and “fluff” 
it up. Brush out the tail, which should be 
full and bushy. The eyelids and lips can be 
touched up with black oil paints. Tn tak- 
ing specimens for mounting, keep in mind 
that squirrels and other animals are pro- 
tected by law in nearly all states. They can 
be taken legally only during open seasons. 


Warm, camphorated oil applied with a: 
soft cloth to white rings on highly polished 
furniture will remove the stains casily. 
Rub furniture until dry and polish with 
another clean, soft cloth. 
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